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get 
the facts 
Straight 


You'll never have to alibi for stainless if 
you have the facts straight about its proper 
applications. It’s easy to regard stainless as 
capable of “miracles”, as users of stainless 
are apt to do. But stainless is more than one 
type of material, it is a whole family of 
specialty steels available in a range of grades, 
sizes and finishes. Crucible, pioneers in the 
development of stainless steels, knows that 
stainless will live up to its reputation only 


when the right analysis is used. 


That’s why Crucible makes freely avail- 
able to you an alert metallurgical staff to | 
help you find the right stainless for your 
application. The best way to find out if 
stainless can work its “miracles” in your 
application is to check with Crucible. Take 
full advantage of our fifty years of specialty 
steel experience. CRUCIBLE STEEL COMPANY 
OF AMERICA, Chrysler Building, New York 
17, N. Y. 





STAINLESS * HIGH SPEED* TOOL * ALLOY * MACHINERY °* SPECIAL PURPOSE STE 








MACHINE DESIGN—September, 1950 





is 


950 








——— 


NEW G-E CAPACITOR MOTOR ~ 


gives you these wanted features plus sales-stimulating eye appeal 


> 


COMPACT DESIGN EASIER INSTALLATION Q) 









Over-all dimensions are smaller be- A new terminal board in the end- 

cause capacitor is in motor base. shield takes the place of an exterior 
Weight is down 15 to 20 percent, too conduit box. Terminals are easy to 
—your shipping costs are less. get at, easy to wire. 











PRACTICALLY NO UPKEEP SMOOTH STARTING 


Factory-greased bearings hardly ever Simple new centrifugal mechanism 
need we. avers When they do, a and totally enclosed starting switch 
pressure-relief system makes it easy. give you smooth reliable starting— 


year in, year out. 





ARRANGE TO SEE IT NOW! 

Call your nearest G-E office for a demonstration. For 

complete details write for Bulletin GEA-5401. Apparatus 
Dept., General Electric Co., Schenectady 5, N. Y. 


SINGLE-PHASE 
EN ERAL ELECTR I CAPACITOR MOTORS | to 5 hp 
754-3 
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AGNETIC STEEL ALLOY is being rolled 

to a thickness of 0.00025-inch in Armco 
Steel Corporation’s Research Laboratory. Used 
in high-frequency electronic equipment, the thin 
strip is rolled from stock 0.002 to 0.006-inch 
thick in a special mill having rolls only 5/16- 
inch in diameter. Razor blades in a jig are used 
to slit the strip preparatory to testing. 


PLATE AND SHEET, as designations applied 
to aluminum, have been standardized in meaning 
by the Aluminum Association. ‘Plate is a solid 
section rolled to a thickness of 0.250-inch and 
heavier, in rectangular form with either sheared 
or sawed edges. Sheet is a solid section rolled 
to a thickness range of 0.006 to 0.249-inch in- 
clusive, supplied with sheared, slit or sawed 
edges. Flat Sheet is furnished in rectangular 
form with sheared, slit or sawed edges... 
Coiled Sheet is furnished in rolls (coils) with 
slit edges.” 


SINGLE CRYSTALS of copper, zinc, lead, 
cadmium, and other metals are being nurtured 
from seed to a size approximately 9 inches long 
by 14-inch in diameter by scientists at Carnegie 
Institute of Technology. These large single crys- 
tals are being used in exhaustive investigations 
of the basic mechanism governing the plastic de- 
formation of metals. 


ORIENTED SILICON lamination for trans- 
former stacks gives higher permeability with 
lower core loss. Announced by Thomas and 
Skinner Steel Products Co., the oriented silicon 
material permits reduced transformer stacks or 
increased efficiency. 


HARD COATING OF ALUMINUM for scratch 
and wear resistance is being performed by 
Glenn L. Martin Company. Designated as 
“MHC” finish, the new coating opens the way 
for use of aluminum in many aircraft applica- 
tions previously restricted to heavier steel alloys. 
It is applied to aluminum and aluminum alloys 
of less than 5 per cent copper by an electro- 
chemical process which creates a nonmetallic, 
file-hard, heat-refractive surface. The coating 
may be from 0.0001 to 0.006-inch thick, abra- 
sion-resistant uses, as a rule, calling for 0.002- 
inch. Coatings have been applied successfully 


TOPICS 





to such dissimilar items as gears, pinions, sur- 
veying instrument parts, turbine impeller blades, 
hand tools, swivel joints, leading edges of high- 
speed airfoils, cams, and leg braces for para- 
plegics. 


TANTALUM CAPACITORS with a shelf life 
of 5 to 8 years and operable in temperatures 
from —60 to 200C have been developed for re- 
placement of electrolytic types. 


COLOR FILM can be processed and printed 
by a new technique in a fraction of the time for- 
merly required. Developed by Ansco for special 
USAF requirements, the new method involves 
a prehardener which permits processing at 80 F 
instead of 68 to 70F as required in ordinary 
color work. Reducing the delay between the 
time pictures are taken by photo airplanes and 
the time they are ready for inspection, the new 
method is expected to be generally used for 
photo-reconnaisance work. Color photos are 
preferred because they are much better than 
black-and-white for camouflage detection and 
general interpretation. 


SAFETY PLATE GLASS introduced by Buick 
reduces sun glare and also the amount of heat 
which enters an automobile through windows. 
Having a slight blue-green tint, the new glass 
excludes at least half the radiant heat that pene- 
trates regular glass and shuts out a large por- 
tion of the suns ultraviolet rays. 


SEAMLESS ALUMINUM SHEATHING for 
telephone and electric-power cables is being pro- 
duced by a new method developed by Alcoa. 
Processed by cold reduction or swaging, the new 
sheathing weighs about one-eighth as much as 
the usual lead sheathing. 


INDUCTION HEAT TREATING of nonfer- 
rous metal strip by a new technique was recent- 
ly announced by R. M. Baker of Westinghouse. 
Called “transverse flux induction treating,” the 
method is claimed to be practical and economical 
for the continuous treatment of such materials 
as aluminum, brass, copper, magnesium, and 
stainless steel which are not susceptible to con- 
ventional radio-frequency induction heating. 
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Isolationism Has No Place in Design 


} ISCERNING readers who have followed recent articles on cam de- 
sign must have been struck by a curious fact. For many years 
textbooks and handbooks have recommended cam profiles that give 

the follower either “gravity” or “harmonic’’ motion. At the same time 
other textbooks, and other pages of the same handbooks, stressed the im- 
portance of the suddenly applied load effect which produces elastic stresses 
and deformations twice as great as does the same load gradually applied. 

The peculiar point is that the recommended cam profiles result in sud- 
denly applied inertia loads when the action is intermittent. Yet for years, 
generations even, so few engineers tumbled to an obvious relationship be- 
tween two well-known facts that cams are still being designed largely ac- 
cording to the old rules. Only the increasing severity of the suddenly 
applied load effect as machine speeds have increased in recent years has 
forced engineers to analyze this cam problem with due regard to mass and 
elasticity effects. 

Here is an extreme example of what might be called isolationism in 
design. Because the textbooks discussing suddenly applied load effects 
did not actually mention cam design, designers seem to have assumed that 
this factor was of no consequence in the design of cams. 

A tendency to ignore information not specifically labeled as applying 
to the problem at hand is still somewhat prevalent. There is no longer 
any excuse for such an attitude. By cutting across the machinery field 
from capital goods to domestic appliances, MACHINE DESIGN provides the 
medium of exchange of information, ideas and design techniques among 
engineers in all the different branches. Taking advantage of this’ ad of 
know-how the wide-awake designer learns how the other fellow goes about 
his job, his imagination is fired, and his effectiveness is vastly increased 
by the stimulation. He has ceased to be an isolationist. 


EDITOR 
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A PENTON PUBLICATION 















By E. G. Pickels 


Director of Research 
Specialized Instruments Corp. 
Belmont, Calif. 


Precision 
Speed Control 


. . + in centrifuge maintains 
drive accuracy of 99.9 per cent 


cording to sedimentation rate and particle size. 


automatic camera the principal problems involve 


1. Producing speeds between 60,000 and 70,000 rpm with a 7%-inch 9-pound 
rotor and controlling the set speed at a mean accuracy of 99.9 per cent 


TTAINMENT of speeds up to 70,000 revolutions per minute presents the 
A designer with many problems, particularly when these speeds must be Rotor 

controlled automatically within an accuracy of 99.9 per cent. 
the requirements of the speed-control unit, Fig. 1, for the analytical Spinco 
ultracentrifuge illustrated in Figs. 2 and 3. This machine produces photo- 
diagrams to classify macromolecular constituents of a solution under study ac- 
Apart from the functional 
requirements inherent in the arrangement of light source, optical system and 









Such are 





Vacuum 
chomber » 

























while permitting instantaneous deviations up to 0.5 per cent 
2. Isolating vibrations between mechanical and optical systems and supress- 


ing noise 


3. Reducing frictional heating on the rotor to avoid convective disturbances 


and controlling rotor temperature at several dif- 
ferent values 

4. Measuring rotor temperature within a few tenths 
of a degree centigrade for calculations to deter- 
mine the viscosity of the solution under study 

5. Minimizing vibration and abuse of mechanical 
parts through a self-balancing arrangement that 
permits the rotor to seek its natural axis of gy- 
ration and yet not wobble or precess so as to in- 
terfere with optical resoluion. 


An overall schematic concept of the ultracentrifuge 
is presented in Fig. 2. The solution under study is 
held in a transparent cell within a rotor which spins 
within an evacuated chamber. By virtue of refractive 
index gradients introduced in the fluid through the 
sedimentation of dissolved material, light rays di- 
rected through the revolving cell and a special optical 
system register patterns on a photographic plate from 
which the sedimentation rates and concentrations of 
the various components can be measured. 

Further detail may be seen in the photograph of 
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a partially assembled machine, Fig. 4. The evacuat- 
ing system connects with the stationary 1-inch lid 
of the rotor chamber through a 31-inch elbow of 
steel piping. This chamber is opened, closed and 
automatically locked through the action of three 
large threaded rods driven together with a chain by 
an electric motor and reduction gearing. To insure 
even seating of the movable section against the rub- 
ber sealing gasket set into the stationary lid of the 
vacuum chamber, the three rods rest on spring 
mounts. For physical protection, the rotor chamber 
is composed of 1-inch steel end plates, a 10-inch sec- 
tion of 16-inch steel tubing with 14-inch wall, and an 
inner, freely disposed 2-inch thick cylinder of centri- 
fugally-cast armor steel. In the event of rotor break- 
age or escape, this liner is able to rotate and absorb 
tangential inertia as well as the radial shock. Within 
the guard ring there is a thin-walled cylinder to 
which are attached cooling coils that connect through 
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flexible leads to the refrigerator. 

The 7144-inch analytical rotor is illustrated in Fig. 5. 
It is machined from a solid forged billet of duralumin 
and given the oval shape to increase the speed rating. 
Two vertical holes are arranged to hold the sample 
cell and its counterbalance, parts which are shown 
at the right. The threaded stem and centering boss 
engage with the coupling device. Although the rotor 
is capable of withstanding over 70,000 rpm, its routine 
operating speed is limited to 60,000. At this speed 
it imparts to the specimen a mean centrifugal force 
of 260,000 times gravity. 
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Fig. 1—Top — Exterior of ultracentrifuge 
speed control. Desired speed is set by 
combination of speed-range knob, left, 
and specific-speed knob, right. Other 
controls regulate camera operation 


Fig. 2—Above—Schematic drawing of ul- 
tracentrifuge showing the relation of the 
major components in the machine 


Fig. 3—Right — Analytical ultracentrifuge 
capable of producing forces 260,000 
times gravity in a fluid specimen and 
simultaneously photographing the distri- 
bution of sedimentation boundaries 


ELECTRIC DRIVE: Illustrated in cross section in 
Fig. 6 is the heart of the machine. The electric drive- 
motor is mounted on top of a cylindrical gear housing 
below which the high-speed output shaft projects to 
a coupling device to which various types of rotors 
can be attached. 

Rated at 12,000 rpm, the 115-volt motor is water 
and air-cooled, has series-wound universal brush type 
construction and develops 14% hp. Cooling water 
passes around the shell and to the lower bearing 
of the gear housing through copper tubing. With a 
gear ratio 544 to 1, the large nonmetallic gear on 
the motor shaft drives a steel gear on the 5/16-inch 
high-speed spindle to which the output shaft is at- 
tached. This spindle is guided by three large spring- 
loaded ball-bearing rollers whose peripheries bear on 
the spindle at points 120 degrees apart. 

Pinned at the lower end of the spindle, the flexible 
1/10-inch piano-wire driveshaft passes through two 
babbitt-lined bearings which seal against vacuum, and 
terminates in a screw-type coupling which accom- 
modates and centers with a projecting boss on the 
top of the rotor. Approximately 11% inches of un- 


supported shaft between the lower of these bear-. 


ings and the coupling permits flexing of the shaft 
in operation and serves to make the rotor self balanc- 
ing to the extent that precision weighing of opposing 
rotor loads for balance is not required, and inad- 
vertent leakage of fluid from the rotor cell causes 
no harm, Critical speed of the system is less than 
1000 rpm, well below the operating range. 

A stationary support fork of steel serves the double 
purpose of facilitating installation of the rotor by 
providing a rest during the time when the coupling 
is being tightened and acting as a safety device to 
catch the rotor in the event of shaft failure. Since 
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the rotor chamber is operated under vacuum, the 
output-shaft bearing-assembly also acts as a sealing 
unit. The one or two cubic centimeters of oil per hour 
which do escape are thrown into a catcher and 
then drain through a tube into a collector. 

Below the main nonmetallic gear is a double-reduc- 
tion system of worm gears driven by the motor shaft 
with 400 to 1 ratio. This drives an output shaft 
connected with and providing reference speed to a 
separate speed-control unit. Spur gearing on the 
same takeoff shaft supplies the drive for an electric 
tachometer which turns at 2000 rpm for 60,000-rpm 
rotor speed. 

The complete driving assembly is resiliently sup- 
ported on rubber mountings attached to a subbase 
bolted to the 1-inch armor-steel floor of the drive 
compartment. It is shown in operating position in 
Fig. 7 and removed from the housing and inverted in 
Fig. 8. In routine use, this drive accelerates the 
standard analytical rotor to 60,000 rpm in 7 minutes 
when the motor current is kept at 15 amperes. Brak- 
ing to rest is accomplished in approximately the same 
time by reversing the armature connections of the 
motor and connecting to the 115-volt supply through 
current-limiting resistors. Various braking rates are 
obtained by selecting resistance values. Constant- 
speed operation at 60,000 rpm requires only about 400 
watts input to overcome losses in the drive, the fric- 
tional resistance on the rotor being very small. 


SPEED CONTROL: Speed requirements of 99.9 per 
cent mean accuracy are desired to permit accurate 
calculation of the average centrifugal field imposed 
upon the specimen during the period of study. This, 
of course, means a permissible variation of only 60 
rpm when running at 60,000 rpm. Control action is 
provided by the gearbox illustrated in Figs. 9 and 1. 

The speed-selecting portion of the speed control 
unit consists essentially of two double banks of gears 
connected in series, there being provision for select- 
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machine. 


low. 


section. 
refrigerator are at bottom 





ing one gear ratio at a time in each bank. The lower, 
forward bank is driven directly by a low-speed (10 
rpm) synchronous motor which connects to the unit 
on its right side. The motion is conveyed through 
the selected pair of gears to the shaft of the upper 
forward bank and thence by gearing of fixed ratio to 
the shaft of the upper, rear bank; through a second 
selected pair of gears it is transmitted to the lower, 
rear bank. From there it goes to one side of a differ- 
ential assembly. The other leg of the differential is 
driven by the slow-speed take-off described in connec- 
tion with the drive unit. 


Differential Gear Signals Speed Variations 


When the two inputs to the differential assembly 
are turning at the same speed, the rotor is rotating 
at exactly the speed set on the control dials associated 
with the gear shifting mechanism of the control unit, 
assuming the frequency of the power supply to be 
accurate. Any discrepancy between these speeds causes 
a displacement of the third gear in the differential 
assembly—one direction for overspeed, the opposite 
for a drop from the chosen speed. Precision limit 
switches mounted on the outside left of the gearbox 
are actuated in response to these differential motions 
by the vertical movements of a block about its 
neutral position. Total vertical movement of the block 
is limited to % inch and when it rides against its 
stops, as during acceleration and deceleration of the 
ultracentrifuge, excessive torsional loading on either 
the drive or the speed control is prevented by a slip- 
clutch situated between the gear banks and the dif- 
ferential assembly. 

The switches apply or remove fixed amounts of 
resistance in the power circuit to the drive motor 
and cause it to accelerate or decelerate as required 
to maintain nominal speed. These automatic adjust- 
ments tend to counteract such variables as fluctua- 
tions in line voltage, motor efficiency, etc. And since 
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Fig. 4— Partially assembled 
Drive fits into com- 
partment at upper left and 
rotor in armored chamber be. 
Speed-control unit fits 
into upper central section and 
connects to. drive and syn- 
chronous motor at right in the 
Vacuum pumps and 
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Fig. 5—Analytical rotor. Cell for fluid specimen has trans- 
parent quartz windows and is held in one of two vertical 
holes. Counterbalance fits the other. Light projects up- 
ward through cell during run 


the action is always to return the differential gear 
to its neutral position, the control is exact in that 
the total revolutions from the two inputs must always 
be identical to within the small displacements ex- 
perienced by the differential gear. Hunting about the 
nominal speed is very slow and limited to a few 
tenths of one per cent by the high inertia of the 
system and by the imposition of a “wiggle motion” on 
the input from the drive that compensates for all 
mechanical backlashes in the system. The output 
shaft from the drive, while parallel to the input 
shaft of the speed control, is offset from its axis 
by several inches, and the universal joints trans- 
mitting the motion to and from the intermediate 
shaft are oriented sufficiently out of parallel with 
respect to each other to give the desired wiggle 
motion. 

Gear shifting is accomplished by two knobs located 
on the control panel. Each actuates a rack and pinion 
which translates a shaft through an upper bank of 
floating gears meshed with nonfloating gears in the 
bank immediately below. Only one floating gear is 
engaged at a time by the sliding shaft and shifting 
may be done while the machine is in operation. The 
left-hand knob operates the rear bank of gears, select- 
ing one of five speed ranges and indicating this choice 
to the operator by turning a large disk so the selected 
group of speeds appears in a window in the panel. 
The right-hand knob actuates the front bank of gears, 
selecting one specific speed from the group and in- 
dicating it with a red pointer which moves vertically, 
driven by an auxiliary rack and pinion on the front 
of the control unit. Thirty speed settings ranging 
from 12,000 rpm to 74,000 rpm are available. 

A nominal operating voltage corresponding to the 
selected speed is obtained through manual adjustment 
of a variable transformer. The control system is 
ordinarily set to accommodate variations of about 
+7 per cent and a series of three indicator lights on 
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the panel show whether it is—at a given moment— 

on speed, accelerating or decelerating. 
Additional functions of the control unit include : 

timing and actuating the automatic camera. Re- ; 

ferring to Fig. 1, the two knobs under the speed- 

setting controls govern camera operation. The cyl- 
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indrical projection at lower left is the basic assembly 
of the exposure-time control. In complete form, it 
has an outer shell which can be revolved with rela- 
tion to the inner cylinder. Each section has at its 
rear edge behind the panel a disk-shaped cam. These 
center on the same axis and lie in adjacent planes to 
each other. On their peripheries are identical relieved 
sections so arranged that, when the control is set 
to zero seconds exposure time, a solid section of each 
cam blanks off the relieved section of the other. 
When set for 30 seconds maximum exposure time, 
the two relieved sections coincide. Intermediate set- 
tings provide an adjustable length of relieved section 
to correspond with the scale of exposure times avail- 
able. 

During operation, this entire control rotates at 
4 rpm and an actuating roller of a limit switch rides 
on the periphery. Descent of the roller into the re- 
lieved section actuates the camera shutter for the 
time set. A slip-clutch is fitted on this shaft so the 
control can be stopped and held stationary for set- 
ting. 

At the lower corner of Fig. 1, is shown an electrical 
rotary switch that works in conjunction with the 
turret-shaped drum projecting’ from’ the top of the 
gearbox. The body of this drum is plastic inlaid with 








Rod at right 
carries reduced motion from drive to speed-control unit. 
Large curved pipe is vacuum line from oil-diffusion pump. 
Above drive are optics and blower for drive compartment 


Fig. 7—Above—Drive in operating position. 


Fig. 8—Right—Partially disassembled drive, inverted. Large 

plastic spur gear is attached to motor shaft. High-speed 

output shaft projects at top. Other gear reductions are 
for control reference and tachometer drives 
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vertical strips of brass, electrically connected to a 
common point. Contact fingers at the left side bear 
on the surface of the drum as it rotates at one 
revolution each 64 minutes. The camera-shutter cir- 
cuit is wired through the fingers and the selector 
switch to choose the longer or shorter of the inlaid 
strips. Because of their spacing, these contact vari- 
ous of the fingers at intervals ranging from 2 to 
64 minutes. 

This arrangement supplies the rough control for 
camera exposure-interval—the individual exposures 
being determined to about 1 second accuracy through 
the action of the previously described exposure cam, 
which is fed through a geared system from the same 
synchronous motor as the rest of the speed-control 
unit. A second cam and limit switch control a small 
motor by the action of which a 2-inch by 10-inch 
camera plate is automatically advanced from position 
to position for five successive exposures. 


TEMPERATURE CONTROL AND MEASUREMENT: When 
the pressure in the rotor chamber is less than 1 micron 
of mercury, frictional heating on the rotor is only 
sufficient to raise its temperature about 1 or 2 de- 
grees Centigrade per hour at full speed. If, however, 
the surroundings are maintained at a temperature 
approximately 20 degrees below that of the rotor, 
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Fig. 9 — Speed-control gearbox. 
Drive speed is compared with se- 
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the rise can be reduced to zero and the rotor spun 
indefinitely without any significant change in tem- 
perature. Thus, the chilled copper liner which sur- 
rounds the rotor within the evacuated chamber makes 
it possible to maintain rotor temperatures even below 
freezing. Good thermal insulation between the liner 
and the main walls of the chamber are afforded by 
a narrow intervening gap which is of course evacu- 
ated. The compressor supplying refrigerant to the 
evaporator coils of the liner is of 44-hp rating and 
a pressure control in conjunction with a capillary 
system is used to regulate the temperature. 

Temperature measurements of the rotor and other 
parts of the machine are made to within +0.2 C by 
a system of thermocouples. The meter and switching 
controls are located in the upper right-hand panel of 
the machine, visible in Fig. 3. Couple elements are 
provided for measuring initial and final rotor tem- 
peratures by direct contact. A rough check on rotor 
temperature during operation is afforded by a radia- 
tion couple situated within the oil catcher above the 
coupling device. 


VIBRATION AND NOISE: Because of the precision 
nature of the optical system and the dependence of 
final results on the accuracy of the sedimentation 
photographs taken, rather extreme measures were 
taken to isolate all traces of mechanical vibration. 
As will be apparent from Figs. 4 and 7, the light 
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source, drive and main optical parts are housed in a 
box-like structure of 14-inch steel. This is completely 
isolated from the rest of the frame by four neoprene 
pads at the base. The optical tube (not illustrated) 
is bolted and braced to this structure and extends 
across the top of the machine to the camera, located 
at upper right. The*whole optical system is thus 
relatively free of vibration arising in the building, 
in the vacuum pump or in the refrigeration unit. 
These latter devices are suspended on soft springs 
for further isolation. Individual resilient mountings 
are used in other specific locations such as between 
the drive housing and its mounting base as shown 
in Fig. 6. 

Noise has been minimized by the combination of 
a number of factors. The flexible-shaft and spindle- 
roller arrangement described as part of the drive 
imparts mechanical damping and resiliency to the 
high-speed members of the power transmission sys- 
tem. Operation of these parts within a sealed housing 
and continuous lubrication by an oil mist further 
reduce the generation of noise. Use of plastic-to-metal 
gearing is another contributing factor. 

External to the mechanical system itself, fiberboard 
lining throughout the inner box-like structure and 
partial lining at critical areas in the outer enclosure 
further reduce what noise is emitted from the oper- 
ating parts of the unit. 
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SCANNING the Field For 





Phase indicator, shown below and with cover re- 
moved at left, quickly and positively identifies the 
phase rotation in a three-phase system. Developed 
by Alvin B. Kaufman for aircraft systems having 50 
to 800-cycle power sources, the instrument is small, 
reliable and simple to construct. Mounting accessories 
and two lamps connected as shown with a condenser 
between the nominal B-lead and the common lamp 
terminals are all that is needed. 

Correct phasing, i.e., phase rotation or sequence 
but not positive identification of A, B, and C leads, 
is indicated when one lamp lights dimly (filament dull 
yellow) and the other brightly (white). A reversal 
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of phase rotation is indicated when the brilliance of 
these two lamps is reversed. Faulty indication may 
be noted when both lamps light to the same brilliance, 
or when only one lights. These conditions indicate a 
defective lamp in the unit, a disconnected test lead or 
no voltage on one phase. 

The lamps may be 110-volt 6-watt type for satis- 
factory operation on both 26 and 110-volt supply. 
Normally, for three-phase 26-volt 400-cycle aircraft 
systems 28-volt (Mazda 313) aircraft panel lamps 
would be used. The value of the condenser is not 
critical but should be selected for the line frequency 


Sensitive vacuum gage, right, is capable of 
measuring pressures equivalent to one-thousandth of 
a billionth-inch of mercury. Looking like a radio 
tube and behaving in a similar manner, it is called 
an “ion gage’”’ and can detect the presence of air in a 
vacuum where only one molecule remains out of every 
10,000 billion originally present. This electronic de- 
vice, developed by Robert T. Bayard at the Westing- 
house Research Laboratories, is believed to be about 
200 times more sensitive than any produced before. 

To measure pressure in a vacuum, the gage is sealed 
to the system. Then the power is turned on, releasing 
electrons from a gun inside the gage, just as in a radio 
tube. When these electrons collide with air molecules 
in their path, they knock off part of the molecule to 
create a positively charged particle called an ion. 
The number of these ions formed in this way is an 
accurate measure of the pressure inside the system 
and can be indicated on an instrument. Previous ion 
gages were limited in their sensitivity because of false 
readings produced by X-rays inside the gage. 


Cracks too small to be seen in 
ferrous and nonferrous metals may 
be detected quickly and simply with 
a new dye process developed at the 
Turbodyne Corp., a subsidiary of 
Northrop Aircraft. Employing the 
principle of the ability of a red dye 
to bleed through an overcoat of white, 
the method clearly indicates the size 
and probable depth of cracks as indi- 
cated on the crankshaft shown at 
right. In use the dye is applied to 
the surface of a suspected part and 
allowed to stand for five minutes. 
The dye is then wiped off and a white 
developer solution is applied. Any 
cracks existing in the part are de- 
tected by the presence of fine red lines 
or dots as the dye, which possesses 
high capillary action, is drawn from 
the fissure by the developer. 





utilized. Too high an impedance will cause both 
lamps to light dimly while too low an impedance will 
cause full brilliance of each. Capacitance values for 
this purpose are approximately 0.2 to 0.25 mfd for 
110-volt circuits and 1.0 mfd for 26-volt 400-cycle cir- 
cuits. The voltage rating of the condenser should be 
in proportion to the line voltage, the direct-current 
rating being approximately twice the alternating-cur- 
rent line voltage. The value of the condenser capac- 


ity is dependent upon the rating of the lamps and 
the line frequency so that the condenser can be se- 
lected for visible brilliance difference in the lamps. 
















































Line milling, performed on the band machine 
below, employs a band with tungsten-carbide tipped 
teeth, doubling cutting rates and tool life. The 
band tool, left, withstands high frictional tempera- 
tures encountered at the tooth tip and is useful for 
cutting materials of low thermal conductivity, as 
well as certain air-hardening and abrasive type 
materials. Line grinding, also performed on this 
same machine, is employed for cutting and shaping 
hardened dies, tools and high-temperature alloys. 
Cubical molded abrasive matrices are welded in the 
form of teeth, right, on the band. The machine, 
developed by the DoAll Co., employs hydraulic op- 
eration for tool speed, work table feed, tool post, 
table tilt, blade tension, and brakes, operation be- 
ing controlled from a central panel. Stepless speed 
range from 40 to 10,000 fpm is available for cutting 
speeds. 
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The whys and wherefores of engineering manage- 
ment, how it is organized and carried out from the in- 
ception of an idea to the finished machine or product 


Part 4—Direction of Engineering 


CHEDULING of a creative engineering project 
S is the timing of the project and the forecasting 

of the number of man-hours and dollars to be ex- 
pended in completing the project. It is not practical 
to schedule a whole project stage as one entity; the 
work of each stage must be broken down into the 
work components performed by the different types 
and classes of creative engineering personnel in- 
volved. 

ENGINEERING PERSONNEL: Classification of engi- 
heering personnel must recognize two fundamental 
distinctions. One of these distinctions lies between 
the personnel of creative instincts and the personnel 
of executionary instincts. The creative personality is 
inventive, capable of original thinking, ingenious, and 
largely self-motivated. Generally, it is also tempera- 
mental, emotional and not greatly interested in the 
smaller details. The opposite personality is adapted 
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to carry out precisely and faithfully the ideas of 
others, to endow those ideas with weight and sub- 
stance and to translate them into practical opera- 
tion. 

The second vital distinction reflects the different 
technical arts which make up creative engineering 
such as mechanical, structural, chemical, electrical, 
aesthetic, etc. Failure to observe the boundary lines 
between them can produce tragic results. Engineer- 
ing personnel are also classified according to degree 
of skill within each technical art but this concept is 
common and needs no explanation here. 

For purposes of planning and scheduling engineer- 
ing projects, engineering personnel classifications are 
recognized as outlined in the following paragraphs. 

Research Staff: The research staff is made up of 
the technical specialists such as civil engineers, me- 
chanical engineers, electrical engineers and others 
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Photo, courtesy Consolidated Vultee Aircraft Corp. 
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instincts both creative and executionary, this combi- 
nation should be present in the project manager. 
While not necessarily an outstanding creative engi- 
neer, this individual must have enough creative in- 
stinct to appraise technical art intelligently as applied 
to his projects and to stimulate the creative instincts 
of his subordinates. A very considerable capacity for 
administrative detail is needed for accurate liaison 
and interpretation, supervision of records and reports, 
co-ordination of multiple project components, and all 
the nontechnical details of creative engineering proj- 
ects. The project manager plays a leading part in 
Stages A through D, with a diminishing role in the 
subsequent stages as the roles of his subordinates in- 
crease in importance. 

Project Engineer: Supreme creative personality in 
the central engineering group hereinbefore described 
is the project engineer who supplies the greatest 
original contribution to project technology. In addi- 
tion to his special qualifications in the predominant 
technical art of the project, he adapts other technical 
arts to the program with the assistance of the re- 
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search staff. The project engineer supervises directly 
the work of the whole central engineering group 
except insofar as the routine may be affected by other 
related jobs. 

The project engineer takes the lead in all stages 
of the engineering project. Except in respect to very 
minor projects, the project engineer concentrates upon 
only one project at one time in order that each project 
may advance as rapidly as possible. 

Pool Personnel: Greatest flexibility and utility of 
engineering personnel is achieved when all but those 
in the foregoing positions are considered to make up 
a personnel pool of engineering assistants, designers, 
technicians, draftsmen, detailers, checkers, analysts, 
and others. Individuals are drawn from this pool to 


make up the project staff, according to the project 
requirements and their individual capabilities. They 
remain members of the project staff for its duration 
and are returned to the pool when the project is com- 
pleted. The composition of the project staff is not 
fixed but may change from time to time as project 
Pool personnel 


requirements advance and change. 
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are charged to the project only during such time as 
they are needed and productively employed. 

Also included in this pool are the junicr tech- 
nicians engaged in special laboratory work and minor 
research for individual projects, the shop model 
builders and testers and all other members of the 
engineering organization. 

TIMING OF ENGINEERING PROJECTS: No element of 
engineering management is more difficult than the 
forecasting of the length of time which will be re- 


quired to complete a creative engineering project. 


There is no magic formula into which are inserted 
known values to compute the probable duration of 
creative undertakings. Like swimming and piano 
plying, the art is mastered only by practice over a 
period of time and success comes only from the in- 
telligent and persistent application of determined 
effort. 

At the outset of an engineering management pro- 


“. . . schedule is put into 
| 








gram, with no record of previous experience, engi- 
neering projects cannot be scheduled realistically. The 
engineering staff is not conditioned to think of time 
and is incapable of forecasting time. Ergo, the first 
step is the establishment of a record system which 
shows, by stage and class of engineering talent, the 
number of hours expended. The record form and 
data are described in some detail later in this discus- 
sion. 

After about six months of record keeping, plus a 
growing consciousness of time among the engineers, 
it should become possible to relate time to engineer- 
ing projects. Not more than two years of this effort 
should be needed to achieve a useful record along 
with a capability for realistic and fairly accurate 
forecasting of creative engineering projects. 

The greatest difficulty is found, as might be ex- 
pected, in forecasting the purely creative work out- 
lined in Stages A through G of the previous articles. 
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Consequently, these demand the greater degree of 
“skull-practice” in forecasting. Even in these stages 
however, one experiences a growing flair for anti- 
cipation and a growing appreciation for the scope 
and depth of creative engineering to be encountered. 

Executionary Stages H through M are more routine. 
It is discovered, for example, that the making of a 
detailed drawing of a single component will generally 
consume from 10 to 15 hours, that a subassembly 
drawing can be estimated at an average of 35 hours, 
and that checking will require 25 per cent of the total 
of detail drafting time. Other standards will emerge 
as the record and estimating experience expand. 

Estimating for an engineering project normally 
occurs as a prelude to obtaining authorization to con- 
duct the project and the estimate forms a part of 
the request to higher management for such author- 
ization. 

ESTIMATES FOR ENGINEERING PROJECTS: The esti- 


mate form may be initiated in any one of several 
places. The sales department may initiate it as a 
request, when a product redesign or a new product 
design is wanted by that department. The manufac- 
turing department may initiate it for changes in 
production equipment or the research staff may ini- 
tiate it where practical experimentation is desired by 
that staff. The initiator sets the project in motion 
by filling in the heading of the form, Estimate For 
Engineering Project, and by forwarding it to the 
engineering department. 

After suitable investigation, the engineering de- 
partment fills in the body of the request form show- 
ing the number of engineering hours estimated to 
be required in each of the steps involved. These 
hours are extended by Cost Factors to advise the 
accounting department of the approximate financial 
obligation and to permit that department to fit the 
project into the overall budget The engineering de- 
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partment may find the project unsuitable, as origi- 
nally requested, and may cause the project to be 
modified or voided. 

If the engineering department finds the project 
to be suitable, the estimate form is passed success- 
ively through the sales department for approval of 
the saleability of the end product, the manufacturing 
department for certification that the product is 
manufactureable, the treasurer or comptroller for 
certification that funds are available, the personnel 
department and the purchasing department where’ 
questions of personnel and materials availability are 
involved, and finally to the general manager or 
other senior executive who authorizes that the en- 
gineering project be started. 

SCHEDULING THE INDIVIDUAL PROJECT: Only the en- 
gineering department should decide the date when 


the individual engineering project can be started, 
the persons who will be engaged on it, how long it 
will continue, and when it will finish. These de- 
cisions can be made intelligently only in relation to 
the projects previously in process, the personne] avail- 
able and their individual skills, and the correlation of 
the several stages in the project. For the purpose 
of setting up the new project, no better device can 
be found than the well-known bar chart which pro- 
vides, at a glance, a complete picture of the projects 
scheduled. 

The personnel of the engineering department com- 
prise its capacity and this working capacity is 
grouped on the Project Schedule chart by classifica- 
tions such as Research Staff, Project Management, 
Project Engineers, Engineering Design, Engineering 
Drafting, etc. The name of each individual appears as 
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a unit of capacity in each group. As each assignment 
is made, the bars are extended to the right, across the 
columns which indicate weeks, from the beginning 
of each assignment to the scheduled end. Each bar 
is marked to show the assignment number, or identi- 
fication, and the number of scheduled hours. When 
brought up to date, the chart shows the total rela- 
tionship of work load to capacity, the personnel avail- 
able earliest for additional assignments, the types 
of work needed to preserve a balanced work load 
or the classifications of personnel needed to handle 
the work load, the rate of progress and scheduled 
completion date of each project in each stage, etc. 

The chart form illustrated is but the nucleus of 
this record and it may be altered or expanded to 
serve the needs of any enterprise where it may be 
used. Where a useful purpose is served, this same 
form of chart may also be made up for the individual 
project only. 


Chart Basis for Scheduling 


This method of scheduling projects has many uses. 
As the new project is fitted into the overall work 
load, the chart gives a realistic indication of the date 
when the project will be completed, and provides a 
basis for advising the sponsor of this date. It can 
be used to forewarn other interested departments, 
such as the model shop, as to when their services 
will be needed. The schedule shows when materials 
will be needed for fabrication of models and proto- 
types, for the information of the purchasing agent, 
and it helps to forewarn the personnel department 
of impending need for additional engineering person- 
nel. 

All too often, a co-ordinated schedule is upset to 
allow insertion of a new job which the sales depart- 
ment wants to sell on the basis of early delivery, and 
the upset is made without actual knowledge of the 
effects. The sales department may say, “slip this 
into your schedule so that we can close this order— 
it won’t take long or do any harm.” With a care- 
fully worked-out schedule, the engineering depart- 
ment can show to the sales department just how long 
the new job will take, what current project will be 
delayed and which sponsors will be disappointed by 
delays in their projects. In fact, the engineering de- 
partment is armed with realistic data to say to the 
sales department, “These are the current sponsors 
whose projects are in work and whose projects will 
be delayed if we insert this new project. This is the 
amount of delay to each of the current projects. 
Will you take the responsibility of advising these 
sponsors regarding these delays and of keeping them 
happy despite them?” 

The scheduling method does not prevent altera- 
tions in the schedule but it does point out the prac- 
tical effects of alterations and enables a realistic ap- 
praisal of the effects of changes. When these effects 
are known, the importance of a new project which 
upsets the schedule can be viewed in proper perspec- 
tive and the number of schedule upsets may be con- 
siderably reduced. 

While there are many methods of setting up the 
relationship of work load to capacity, including 
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tabular and other forms, no method seems to be 
as clear or as quickly understood as the graphic bar 
chart. Neither does any seem as versatile in meeting 
the many and varied needs of intelligent management 
of creative engineering. 

Assignments: The schedule is put into effect by 
work assignments to individual members of the en- 
gineering staff and an Assignment form is employed. 
For ease in filing by staff member and/or project, 
the form is a card 4 by 6 inches. The original is 
given to the staff member to convey full information 
on the assignment including special instructions and 
the dates when this assignment is scheduled to be 
started and finished. The original copy remains in 
the staff member’s possession for the duration of the 
assignment while other copies are on file with the 
engineering administrator. 

At the outset of a new scheduling procedure, as- 
signment cards may be made up only shortly before 
the Date To Start to allow for last-minute changes 
in the schedule. After the procedure has been ironed 
out and is operating more smoothly, cards may be 
made up and given to staff members well in advance 
in order that preparatory work on new assignments 
can be carried out. 

With the preparation of assignment cards, sched- 
uling stage of engineering is completed and the en- 
gineering management process becomes one of ad- 
ministering, recording and reporting. 

ADMINISTRATION, RECORDS AND REPORTING: The 
purpose of engineering management is not one of 
control in the more literal or disciplinary sense. 
Rather, its purpose is to enable engineering personnel 
to police their own conduct and to provide the in- 
formation for realistic estimating of engineering proj- 
ects. To be more specific, a major purpose of the 
procedure herein described is to keep the engineer- 
ing staff informed of the hours expended in relation 
to the budget hours in such terms that each member 
of the engineering staff may make his effort to stay 
within the budget or to present good reason for 
overrunning it. 


Cards to Summarize Costs 


Daily Job Reports: The Job Record form is a list- 
ing of original entry which shows the hours expended 
by each member of the engineering staff by project 
and operation. This is a partial duplicate of the 
assignment card, 4 by 6 inches, and is prepared each 
day or part thereof that time is to be charged to 
the project. With only a single project and operation 
on each card, the cards may be collated by project 
and operation for summary of project costs. Where 
desired, the job record card may also support the 
payroll of the engineering department. 

The form employed is adapted for punching in an 
electric clock during morning, afternoon and over- 
time In and Out spaces at the left margin of the 
card, and this is a convenient method of recording 
time without human error. As a result of its similarity 
to the assignment card in the engineer’s position, the 
job record card may be copied directly from the 
former, each time it is made out. The job record cards 
are collected at the end of each day for posting to the 
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Record of Hours Expended report. 

Record of Hours Expended: There are many cru- 
cial situations where the hours expended in relation 
to the project budget must be known at any moment 
and a daily record of hours expended is needed. 
Column headings of the sample form, Record of Hours 
Expended, indicate the categories in which hours 
expended are grouped, both in the initial estimate 
and in the record which supplies the data for com- 
parison with that estimate. These headings should 
be adjusted to fit the needs of the engineering organ- 
ization in which this administrative procedure is 
used. 

The hours entered on the job record for each proj- 
ect and day are posted directly to the record of hours 
expended daily according to the engineering categories 
which appear under Operation on the job record, and 
in the column headings of the record of hours ex- 
pended. Blank columns are provided at the right side 
of the record of hours expended for special operations 
as they may occur. 

A subtotal is taken weekly on the record of hours 
expended and the line for the weekly subtotal is the 
day of the month of the Sunday following that week. 
The weekly subtotal is transferred to the Weekly 
Status Report. 


Key to Direction of Efforts 


Weekly Status Report: All that has been described 
hereinbefore leads up to and supports the key instru- 
ment of engineering administration— the Weekly 
Status Report. This report provides the engineer with 
the information he needs to direct his efforts toward 
completion of the project as nearly within its budget 
as possible. It provides forewarning of budgetary 
overrun and the need to shift engineering personnel 
to stay within the total budget or to arrange for 
alterations in the budget. It provides, in short, the 
intelligence needed to give the sponsor in the engi- 
neering project full value as originally defined—no 
more and no less. 

The original budget hours for each stage and work 
classification are shown under the heading, Budget- 
Hours, to remind the engineers of the value originally 
attached to those parts of the project, the revisions 
subsequently made to the original budget and the cur- 
rent authorized budget. 

Actual expenditures against the budget appear in 
the columns, Expenditures-Hours. Total-To Date 
hours of the previous week’s report appear under To 
End-Last Week on the current week’s report. To this 
is added the hours expended during the Current Week 
to make the current Total-To Date. Budget Hours- 
Current minus Expenditures-Hours, Total-To Date, 
equals Budget Balance-Hours and shows how much 
of the currently authorized budget remains available. 
Scheduled Completion Date reminds the engineers 
of the date when each stage and work classification 
should be completed. 

The current status of the engineering project is 
indicated in two ratios. The ratio Percent Expended 
is the quotient of Expenditures-Total to Date to 
Budget-Current, and shows what portion of the 
authorized budget has been expended. The ratio Per- 
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cent Completed is determined each week as real- 
istically as possible by the project engineer to reflect 
the degree of completion from the technical and 
creative point-of-view, apart and independently of 
the previous ratio. 

Comparison of these ratios indicates the project 
status. When the Percent Expended ratio exceeds the 
Percent Completed ratio, the project is falling behind 
the budget and action is needed to bring the project 
into line. When the ratio Percent Completed exceeds 
the ratio Percent Expended, in a stage of work, that 
stage has gotten ahead of the budget and manpower 
can be diverted therefrom in order to help along any 
work stage which has fallen behind schedule. 

An excellent administrative device in creative en- 
gineering is the weekly project conference among 
all staff members assigned to the project. The weekly 
status report is reviewed during this conference so 
that all staff members are informed of the project 
status and all members contribute ideas and sug- 
gestions for the better conduct of the project dur- 
ing the coming week. 

Following the weekly project staff conference. 
copies of the weekly staff report may be transmitted 
to the project sponsor with explanations for delays 
and forecasts of action to be taken to keep the 
project within the current budget. 

To summarize, the weekly status report has three 
important purposes. First, it enables the engineer- 
ing staff to keep advised of the project status and 
the action needed to keep the engineering in line with 
the original budget. Second, it maintains co-ordina- 
tion with other departments that depend upon engi- 
neering. Third, it conveys to sponsors concrete evi- 
dence of the integrity of the creative engineering 
function in respect to keeping within the budget and 
of returning full value for the funds assigned for 
creative engineering. 

CONCLUSIONS: As stated previously in this series, 
careful, accurate and complete preplanning of engi- 
neering operations is the keystone of modern effi- 
cient industrial enterprise. To open the way to even 
greater technological achievements, to increased serv- 
ices at low costs, and to continuing improvement in 
the standard of living, highly developed administra- 
tion of. engineering must be more widely promoted 
and recognized. With efficient, enlightened adminis- 
tration bringing to fruit the latent talent of techno- 
logy and creative engineering, horizons unlimited will 
be revealed. e 





Most Powerful Motors Built 


WO 65,000-hp synchronous motors, believed to be 

as powerful as any ever built, have beet 
shipped by General Electric to the Bureau of Ret- 
lamation for use in the Columbia Basin Irrigation 
Project in Washington. The motors will drive the 
world’s largest pumps, each capable of pumping 
more than a billion gallons of water a day. The 
motors each weigh more than 330 tons, are 25 ft high 
and 100 ft around the base. 
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Automatic 


— Dynamic Balancers 


Part 1—-The Leblanc Balancer 


By Ernest L. Thearle 
Mechanical Engineer 
Palo Alto, Calif. 


URING the last few years considerable in- 
D terest has developed in the automatic balanc- 

ing of rotating bodies. This interest has 
centered mainly around the application of such de- 
vices to the centrifugal extractors of domestic laund- 
ry machines. A real need exists here, as evidenced by 
the fact that a number of manufacturers of such 
machines have recently incorporated automatic bal- 
ancing devices in their designs. 

It is obviously preferable not to have to bolt a 
domestic laundry machine to a heavy foundation for 
the purpose of isolating any vibration that may 
exist. Also, it is impractical to expect the operator of 
such a machine, even if present at the start of the 
spinning cycle, to be an expert balancer capable of 
distributing the load properly to obtain a suitable 
balance. 


The commonest attempt to solve, or circumvent, 
this problem has been to design the machine with a 
low critical speed, a relatively low spinning speed 
and an execessive amount of damping. This approach 
assumes that the washing action of the machine will 
distribute the load sufficiently uniformly so that 
the machine will pass through the critical speed with- 
out excessive vibration. This is not a satisfactory 
solution. 

Low spinning speed results in unsatisfactory ex- 
traction performance. To obtain good extraction, the 
Spinning speed should be in the neighborhood of at 
least 1100 rpm, or possibly 1700 rpm. Because ex- 
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Fig. 1—Diagram of typ- 
ical centrifugal extractor 


tracting action varies about as the square of speed, 
a relatively slight increase in spinning speed should 
result in considerable improvement in extraction. 
Low critical speed simply lessens the observed ef- 
fects of unbalance. Spinning action of many ma- 
chines is frequently demonstrated with a load con- 
sisting of a large number of small pieces, such as 
handkerchiefs, which distribute themselves during 
washing more uniformly than would a few large 
pieces. This is obviously an unfair demonstration. 


SELF-BALANCING centrifuges, applied to- 
day in large numbers to automatic home- 
laundry machines, have been developed 
In a series of three 
articles, of which this is the first, these sys- 


in a variety of forms. 


tems—old and new—will be discussed and 
their characteristics compared to the speci- 
Mr. * 
Thearle, formerly head of Mechanical In- 
vestigations Division of GE’s Research 
Laboratory and a well known authority on 


fications for the ideal balancer. 


balancing, comprehensively treats a com- 
plex subject of growing interest 
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In this article, analyses will be given of some 
of the different kinds of automatic balancers now 
available for application to domestic laundry and 
other machines. 

GENERAL PRINCIPLES: An understanding of the 
rotating system and recognition of its desired char- 
acteristics are essential to the subsequent analyses of 
different types of balancers. 

Rotating System: In Fig. 1 is shown a vertical cross- 
section through a typical centrifugal extractor. Here 
the driving motor is shown mounted on the frame 
of the machine by means of an elastic member. The 
latter member is shown as a rubber ring surrounding 
the motor. The driveshaft extends upward from the 
motor and carries the spinning basket in which the 
load is placed. 

A horizontal cross-section through the basket 
at the plane A-A is also shown in Fig. 1. The un- 
balance is represented by the weight, w. This view 
shows the basket displaced radially, as it would be 
at some instant during rotation due to the effect of 
the unbalance. 

It should be noticed that the radial displacement 
or eccentricity, e, of the basket is not in the direction 
of the unbalance, but falls behind it by the angle of 
lag, ¢ Both these quantities vary with the speed 
of the rotor. 

It may be shown, either experimentally or ana- 
lytically, that eccentricity, e, and angle of lag, 4, 
vary with the rotative speed as shown by the curves 
of Figs. 2 and 3, respectively. The shapes of these 
curves depend upon the amount of damping in the 
system. This damping is indicated on the curves 
by the quantity, b, the numbers being purely relative. 
Angular acceleration of the rotor has an effect on 
these quantities similar io that of damping. 

In Fig. 2 it is shown that radial displacement or 
eccentricity, e, increases with rotative speed, reaches 
a maximum at the critical speed, N,, and then de- 
creases above this speed. Thus the machine is most 
sensitive to unbalance at the critical speed. At any 
one speed, eccentricity, e, is proportional to tie 
amount of unbalance. 

In Fig. 3 it is shown that angle of lag, ¢, is small 


Fig. 2—Graph of eccentricity of extractor basket versus 
speed. Damping and angular acceleration, represented 
by different values of (b), also affect eccentricity 





at low speeds and increases with speed. It passes 
through a value of 90 degrees at the critical speed 
and approaches 180 degrees at higher speeds. Rapid- 
ity of increase of the angle of lag depends upon the 
amount of damping, the change being very abrupt at 
the critical speed when the amount of damping is 
small. 

At speeds below the critical, the rotor may be said 
to rotate with the “heavy side out,” and at speeds 
above the critical, with the “light side out.” Thus, to 
be effective over the whole speed range, an automatic 
balancer must react differently at speeds below the 
critical than it does at speeds above the critical. 

The curves of Figs. 2 and 3 illustrate the funda- 
mental performance of a rotating system such as 
that shown in Fig. 1. The design of any successful 
automatic balancer must be based on these inherent 
relationships. 


Requirements of Ideal Balancer 


Desired Characteristics of Automatic Balancer: In 
order to meet the requirements of a domestic laundry 
machine or any similar centrifuge, an automatic 
balancer should have the following four charac- 
teristics: 

1. The balancer should be completely effective, cor- 
recting for all of the unbalance and not only a 
part of it 

2. In order that the machine shall pass through the 
critical speed smoothly, the balancer should be 
effective at speeds below the critical. The device 
should continually act to balance the rotor as it 
approaches the critical speed, since this is the 
speed at which the system is most sensitive to 
unbalance 

3. In order to compensate for changes in the un- 
balance at high speed due to extraction, etc., 
the balancer should act to balance the rotor at 
speeds above the critical. Because the angle of 
lag, ¢, varies almost 180 degrees over the whole 
speed range, the balancer must be sensitive to 
speed and thus act differently at high speeds 
than it does at low speeds 

4. The correction introduced by the balancer should 


Fig. 3—Graph of angle of lag versus speed. Design of 
ideal automatic balancer must account for properties shown 
by this graph and that of Fig. 2 
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be as nearly as is possible in the same radial 
plane as the unbalance. 


The purpose of this latter requirement is to mini- 
mize the horizontal reaction at the center of the 
elastic mounting of the rotating system. In Fig. 4, 
which shows the rotating system of an extractor as 
a free body, U is the force of unbalance, P is the 
compensating force exerted by the balancer and Q 
is the horizontal reaction acting in the plane of the 
elastic mounting. When the balancer has become 
effective, the sum of the moments of all forces about 
the point O must equal zero. Hence 





aU — bP = 0 vor Li Satin Satis sande 
a 

P DF ex eBs ie had ee eseehawerbderawthws ae 
b 


Also, the sum of all horizontal forces must equal 
zero. Hence 


Uu+Q-P=0 ‘ (3) 


Q=P-U.... (4) 


Substituting Equation 2 in Equation 4 gives 
a 


Equation 5 shows that Q = 0 only when a = Bb. 
Hence to minimize the horizontal reaction, Q, the 
balancing weights should be in a radial plane as near 
as possible to that of the unbalance. 


LEBLANC BALANCER: As previously discussed and 
shown in Fig. 3, when an elastically mounted rotor 
such as Fig. 1 shows is unbalanced and is run above 
its critical speed, it may be said to rotate with its 
“light side out’. Realizing this, Leblanc in 1916 sug- 
gested a simple automatic balancing device*. The 
general idea behind this device was probably anti- 
cipated by otherst. 

Description: The Leblanc balancer consists of 
simply a cylindrical chamber, Fig. 5, partially filled 
ae United States Patent 1,209,730 dated 1916. 


7 See German Patent 10,629 dated 1879 and United States Patent 
331,450 dated 1885. 
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Fig. 4—Rotating sys- 
tem of extractor 
shown as free body 
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with a heavy liquid, such as tetrabromomethane with 
carbon tetrachloride. Fig. 5 shows this device in its 
most effective position surrounding the extractor 
basket. This places the balance correction more 
nearly in the plane of the unbalance, thus reduc- 
ing the reaction at the pivot point O, as previously 
discussed. The basket is here shown deflected as it 
would be at some instant during rotation above the 
critical speed with no damping. For clarity the pro- 
portions of Fig. 5 are somewhat exaggerated. 

The principle of operation of the device is as 
follows: Assume the rotor to be running at a speed 
above the critical, with no liquid in the balance cham- 
ber. Then, the rotor will run with an eccentricity or 
deflection, e, in a direction opposite to the unbalance, 
w. Under this condition, any liquid placed in the 
balance chamber will flow to the side of the cham- 
ber opposite the unbalance and will therefore tend 
to correct for the unbalance. 


Corrects Only Part of Unbalance 


However, this device cannot completely correct 
for the unbalance. If it did, the system would be 
rotating with its geometric axis O-O” coinciding with 
its axis of rotation. The liquid would tken distribute 
itself uniformly around the balance chamber, and 


there would be no correction. 
Analysis: In the following analysis of the Leblanc 


balancer, 


I| 


Eccentricity of rotation of center of gravity of 
basket and balance chamber 

Value of e with no balance chamber 

Resultant of accelerating forces on liquid in 
balancer 

Acceleration due to gravity 

Height of cylindrical balance chamber 

Radial stiffness of elastic mounting of the ro- 
tating system, including balancer, as meas- 
ured at center of gravity of basket 

Stiffness of elastic mounting when no bal- 
ancer is used 

Weight of the balancing liquid 

Radius of rotation of unbalance weight 

Radius of free surface of balancing liquid 

Outside radius of balance chamber 

Weight of unbalance 

Weight of basket, load, etc., and balancer 

Weight of basket, load, etc., with no balancer 

Unit weight, or weight density, of balancing 
liquid 

Radius of center of gravity of balancing liquid 

Rotative speed, radians per second 

Critical speed of system, radians per second. 
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Units of all of the foregoing quantities must, of 
course, be consistent. 

In Fig. 5b are shown the accelerating forces acting 
on the basket, its load, and the balancing liquid. The 
force labeled (W/g) ew? is the product of the mass of 
the basket with its load and the acceleration of its 
center of gravity. Thus, this force is the resultant 
of all actual forces tending to accelerate the basket 
and load. Force F is the resultant of all forces tend- 
ing to accelerate the balancing liquid. 

In Fig. 5e are shown the forces exerted on the 
basket. The force labeled (w/g)qw? is the actual force 
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exerted by the unbalance on the basket, that is, the 
product of the mass of the unbalance and its accele- 
ration. The force labeled ke is the equivalent restor- 
ing force of the elastic mounting on the basket, as 
though it were exerted at the center of gravity of 
the basket. 

Because these two systems of forces shown in 
Fig. 5 are equivalent systems, they may be equated: 

w 

—- ew? + F = 

g g 

The weight of balancing liquid, M, is given by 
the product of its volume and unit weight: 


M = w(R? — r2)hi Sees 


The radius to the center of gravity of the balancing 
liquid may be found by writing an equation of mo- 
ments of weight about the axis O-O’. Thus, 


pw (R2 — r2)héi = w(R2e — r70)hd (8) 


The zero moment arm occurs, of course, because the 
free liquid surface is concentric with the axis of rota- 
ticn. Solving for p, 

eR? 


R2 — r2 


(9) 








p = 


Force F, which is the resultant of all forces tend- 
ing to accelerate the balancing liquid, is given by 
the product of its mass and the acceleration of its 
center of gravity: 


M 
Pee (10) 


Substituting Equations 7 and 9 in Equation 10 
gives 


(11) 





This value of F may be substituted in Equation 
6, giving 


Ww TweR2h8w? w 
— = — qu? + ke (12) 


g g g 





Solving Equation 12 for the eccentricity, e, 


w 2 
e= ~ oar (13) 


(W + 7R2sh)w? — kg 





As the rotor passes through the critical speed, 
the balancing liquid is probably in a state of mo- 
tion relative to the balance chamber, and would 
tend to dampen rather than to act like a mass fixed 
to the basket. Hence, in an estimate of the critical 
speed, the weight of balancing liquid will be neglected. 
Then, with no balancing action, Equation 13 becomes 

PRO. a nn 2. (14) 

Ww? — kg 
The critical speed would then occur when the de- 
nominator of Equation 14 is zero, or when 


Wea,.? = kg . ... (15) 


Solving Equation 15 for «,, 
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ne 
— qu? + ke (6). 











(c) 





SECTION A-A 
Forces due to unbolance 
and elastic mounting 
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Forces tending to accelerate basket, 
load and liquid radially 
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Fig. 5—Diagram of Leblanc balancer for typical operation 
above critical speed. For this state, liquid in balance 
chamber tends to correct unbalance 


kg 
oe =—=y¥— aya ee ‘ 16) 
Ww ( 


Equation 16 gives the critical speed of the rotating 
system under the condition that the balancing liquid 
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Fig. 6—Diagram of modified Leblanc balancer. Extracted 
liquid serves as balancing medium. Below critical speed 
minimum amount of liquid occupies balance ring 


is not yet present at the outer radius of the balance 
chamber. 

Examination of Equation 13 shows that below the 
region of critical speed the denominator and thus 
eccentricity, e, are minus. Hence, if balancing liquid 
is present, it reduces the magnitude of the negative 
denominator, acting to increase eccentricity and re- 
sulting vibration. That is, the unbalanced weight, w, 
and the center of gravity of the liquid, separated 
by less than 90 degrees for speeds below the critical, 
augment instead of counteract each other in their 
joint effect upon eccentricity. 


MODIFIED LEBLANC BALANCER: Equation 13 sug- 
gests a modification of the Leblanc balancer. This 
modificationt is simple, effective and inexpensive to 
manufacture. It consists simply of a flanged annular 
ring surrounding and attached to the basket in such 
a position that the extracted liquid enters the inside 
of this ring. This is shown diagrammatically in 
Fig. 6 in its simplest form. 

The extractor basket is shown mounted on the 
driveshaft which extends upward from the driving 
mechanism. The driving mechanism is elastically 
mounted on the frame of the machine by means of 
an elastic member. The basket is perforated with 
holes through which the extracted liquid will flow. 

Surrounding the basket and attached to it is a 
flanged annular ring known as the balance ring. 
The attachment may be made by studs or by axial 


~—. 


t Patent pending. 
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Fig. 7—Modified Leblanc balancer with two balance rings. 
Liquid from upper extraction holes passes into outer ring, 
from lower holes into inner ring 


vanes, as shown in Fig. 6. The vanes are perforated 
at their outer edges by holes to permit the balancing 
liquid to circulate circumferentially. The basket is 
here shown slightly tapered to conform more nearly 
to the free surface of the liquid in the balance ring 
and thus increase the effectiveness of the device at 
the lower speeds. 

At low speeds, below the critical, little liquid is 
held in the balance ring, the amount of liquid pres- 
ent at these low speeds being determined by the width 
of the lower flange on the balance ring. As the speed 
increases and the extracted liquid flows from the 
extraction holes into the balance ring, more and 
more of this liquid is retained there and thus be- 
comes effective in balancing the rotor. This design 
has the advantage that it uses the extracted liquid 
as the balancing means and minimizes the active 
amount of this liquid at speeds below the critical 


Second Balance Ring Adds Effectiveness 


A further modification of this balancer is shown 
diagrammatically in Fig. 7. Here a second balance 
ring is added, surrounding and concentric with 
the first one. Two rows of extraction holes are shown 
in the basket, one to supply liquid to the inner bal- 
ance ring and one to the outer ring. This modification 
increases the effectiveness of the device. 

Equation 13 applies also to the modified Leblanc 
balancer. With no balancer, Equation 13 becomes 
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wqw* 
W,w? kog i293 
where 
kg W,w,? ; ’ (18) 


The effectiveness of the Leblanc balancer. may be 
calculated from Equations 13 and 17. Taking the 
quantity, 1— (e/e,), as a measure of the effectiveness 
of the device, Equations 13 and 17 combined give 


e W,w? — kg 


; paces . (19 
Co (W + 7R75h)w? — kg , 


Substituting Equations 15 and 18 in Equation 19 
gives 


e W,w2 W,w," 
ih r 2 
Ge (W + 7R25h) we? Waw,2 — 
or, dividing by W,,.,”, 
w 2 
(=—)-1 

e W, 

. . (21) 
Cy Ww [ TR25h w \* 

(1+) (=) -2] 

w, L Ww We 


The results of calculating the effectiveness of the 
modified Leblanc balancer from Equation 21 are 
shown in Fig. 8. Here the ratio of the eccentricity 
with the balancer active to that with no balancer, 
e/e,, is plotted against the ratio of the speed of rota- 
tion to the critical speed, w/w,. 

In plotting Equation 21 in Fig. 8, the following as- 
sumptions were made: 

Because the weight of the load continually changes 
as liquid is extracted from it, a mean value of weight 
of basket and load with no balancer is taken as W, 

35 lb and. a mean weight of basket and load with 
one balance ring as W = 43 lb. 

The mean radius of a balance ring is assumed as 
R 10 inches. When a single balance ring is used, 


the height of this ring is taken as h = 12 inches, 
When more than one balance ring is used, the value 
of h used in Equation 21 should be the sum of the 
heights of the rings. Thus, with two balance rings, 
the effective height is taken as h = 20 inches. Also, 
with two balance rings the weight of the rotating 
system will be somewhat greater. Hence, in this case 
it is assumed that W = 50 lb. 

As shown in Fig. 8, a single balance ring is quite 
effective, reducing the eccentricity of rotation of 
the basket above the critical speed to less than 20 
per cent of what it would otherwise be. The device 
is therefore more than 80 per cent effective. These 
curves also show that the second balance ring may 
be worth the added complication. 

Any interpretation of Equation 21 at speeds near 
or below the critical speed is likely to be meaningless 
and should therefore be made with extreme caution. 

CONCLUSIONS: Comparing results of this study with 
the four requirements of the ideal balancer leads 
to the following conclusions on the Leblanc balancer 
and its modifications: 


1. Because their function requires a certain “residual” 
unbalance, they cannot be completely effective 

2. The unmodified form aggravates unbalance at 
speeds below and near the critical and thus does 
not help the rotor pass through this speed. In 
the modified designs, this fault is reduced 

3. Although not completely effective at speeds above 
the critical, they do greatly improve the operation 
of extractors at high speeds 

4. Lending themselves nicely to placement of the 
balance correction near the plane of the unbalance, 
they provide for minimum horizontal reaction at 
the elastic mounting. 


In certain applications the latter two features of 
the Leblanc-type balancers may more than compen- 
sate for their lack of complete effectiveness. 

Among other approaches to the problem of ob- 
taining automatic balancing are those involving me- 
chanical means. These systems will be discussed in 
the next article of this series. 
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Built-In Motors 


. . - give improved performance at low cost 


By Thomas T. Woodson 
Advance Engineering 
Appliance and Merchandise Department 
General Electric Co. 
Bridgeport, Conn. 


: 
~ 
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NTIL comparatively recent years, it was con- 

sidered below the dignity of a qualified engi- 

neer to devote his time and skill to small 
mass-produced motor-driven machines. Careful analy- 
sis, ingenious design, and patient tests were the ex- 
ception; a quick mock-up, a hasty test, and patched- 
up changes, the rule. This was on the theory, in 
many cases, that the product was expendable and the 
market transient. However, as the demand has ma- 
tured and stabilized, the business in such machines 
has grown to startling unit and dollar totals. 

More important for our present purpose, good en- 
gineering design has changed from a luxury to a ne- 
cessity. This is further pointed up by the fact that 
most of these machines are now in applications im- 
portant to the customer, with considerable conven- 
ience, monetary risk, or even safety, depending on 
their correct operation. Consider, for instance, a 
hospital oxygen-tent pump, a railway-track switch, 
or. the compressor for a frozen-food locker plant. Even 
frequent repetition cannot overemphasize the axiom 
that satisfactory field performance depends critically 
upon good design, materials, and workmanship. This 
salient truth is feelingly supported by every manu- 
facturer who has gone through the headaches, losses, 
and temporary customer disgust in reaching a good 
field reputation. 

When an engineer first faces the problem of de- 
signing his machine, he usually can choose between 
conventional motor drive and integral or “built-in” 
motor drive. The determining factors are: 


This article is based on a paper presented at a session of the Ma- 
chine Design division of ASME at the Semi-Annual Meeting, St. Louis, 
June 19-23, 1950. Complete paper appears in Mechanical Engineering, 
August, 1950, pages 615-628. 
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Fig. 1—Motor, grinding head and hopper assembly for 

garbage disposal unit. In this typical application of 

built-in motors, heat loss is shared by circulating air and 
processed waste 
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Fig. 2—Motor, pump and impeller 
assembly for dishwasher. Motor heat 
is lost to air circulated by rotor fan 


Conventional Motor 


1. Motor and starting accessories guaranteed by mo- 
tor vendor 

2. Motor service replacement simple 

3. Quantity may be in medium or low production 

4. May mount load element on motor shaft if un- 
complicated 

5. Benefits by large production of general-purpose 
types. 

Integral Motor 


. Lowest cost when all tooled 

More compact 

Fewer parts 

Fewer bearings 

. Simpler mountings 

Safer 

. Requires knowledge of good motor practice. 


AMAR wwe 


Many motor manufacturers prefer conventional 
motor applications because in that way they have 
more control over the variables. However, where 
justified, the integral-motor design yields the best 
performance and the lowest cost. 

It is the purpose here to set forth the basic prop- 
erties of motors as applied to built-in mechanisms. 
To limit the field, the integral-motor mechanism is 
defined in the following terms: single function, self- 
contained, high duty factor, mass produced, frac- 
tional or low integral horsepower motor, and motor 
structure provided by driven mechanism. 

In any selected case, minor variations of the fore- 
going characteristics may appear, but the major fea- 
tures should correspond. Practically all built-in mo- 


tors are below 5 hp or even 3 hp because in larger - 


sizes the motor weight and size so dominate the de- 
sign, and production is generally so limited that 
“building-in” is practically never economical. 

The lower power limit is assumed to be 1/50-hp. 
Below this value the motor is generally not for power- 
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conversion purposes, but for timing or torque and ef- 
ficiency is not important. Im these latter cases de- 
sign merit is judged on cost, size, simplicity, or some 
combination rather than performance primarily. 


MECHANISM TYPES: The following assumptions are 
made on the basis that high quality, “engineered” 
mechanisms are under discussion: 


1. Substantially no wear (rated life is in 1000’s or 
10,000’s hr) 

2. Practically no failures (high safety factor) 

3. Lifetime lubrication 

4. Lowest ultimate cost (quantity high enough for 
adequate tooling) 

5. Industry standard motor components (used with 
limited exceptions). 


The assumptions are selected to limit the discus- 
sion to those products which are carefully designed, 
redesigned, tested (both in laboratory and field), 
tooled, and finally produced with the expectation of 
contributing to the art and staying in the business, 

Mechanisms will be classified according to method 
of cooling because that characteristic is probably the 
most influential in basic design. Usually the motor 
is the greatest source of heat, because it is the first 
element in the line of power transformations. Also, 
its efficiency is ordinarily no greater than that of 
subsequent components. 

Three classes are listed as follows, together with a 
few illustrations of representative devices: 


1. Conduction-cooled: Heat loss shared by circulating 
air and pumped fluid or metallically conducted 
to adjacent dissipator. Garbage disposer, pump, 
blower. 

2. Convection-cooled: Heat lost to air circulated by 
rotor fan. Food mixer, gear reducer, vacuum 
cleaner. 

3. Liquid-cooled: Core and windings in heat-dissipat- 
ing contact with lubricant. Refrigerator, trans- 
former oil circulator, automatic washer. 


Examples of these three classes are shown in the 
same order in Figs. 1, 2 and 3. 

The fully sealed or hermetic mechanism such as 
shown in Fig. 3, approaches the ultimate in reach- 
ing good engineering objectives. Where justified, 
this design is: quietest, safest, most tamperproof, 
most rugged, smallest (with a given type of motor), 
best lubricated and best protected from environment. 
In addition, such a mechanism can benefit by internal 
hydraulically operated auxiliaries, where needed. 


CLASSES OF AVAILABLE Motors: The preferred 


available motors are: 


1. Split-phase: Induction motor with high-resistance 
start winding. Centrifugal switch cuts start 
winding out of circuit at 60-80 per cent full speed 

2. Capacitor start: Induction motor with low-resist- 
ance start winding and -high value (approxi- 
mately 150 mfd) electrolytic capacitor in series. 
Very high starting torque. Centrifugal switch 
operated as in split-phase type 

3. Two-value capacitor: Induction motor with slightly 
better power factor and higher efficiency than 
capacitor-start type, but starts the same way 

4. Repulsion-induction: Induction motor having 4 
wound rotor overlying a squirrel cage which is 
deep in the slots. Two short-circuited brushes 
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(per pair of poles) are in contact with the com- 
mutator during start. The wound rotor starts in 
a manner similar to a series motor, except that 
the rotor current is induced instead of direct- 
connected. The squirrel cage is not active dur- 
ing low speeds due to flux leakage between rotor 
teeth. The brushes stay in contact all the time, 
and the squirrel cage acts as a motor below syn- 
chronous speed and as a brake over synchronous 
speed. The second effect keeps the no-load speed 
to about 125 per cent of the synchronous value 

. Polyphase: Typical 2 or 3-phase motor. High in- 
herent starting torque. No start windings, as 
such 

6. Shaded pole: Induction motor with starting torque 
provided by delaying the flux at one edge of the 
pole tip. This phase change corresponds to the 
extra magnetic field provided by the conven- 
tional start winding and results in a unidirec- 
tional starting torque. This motor has low start- 
ing torque, but is low in cost and good for fan- 
type loads 

. Permanent split capacitor: Induction motor with 
start winding permanently connected through a 
long-life series capacitor (approximately 5 mfd) 
to the line. No starting mechanism 

8. Series (universal): The field coils and wound ro- 
tor (through commutator and brushes) are in 
series. Torque results from reaction of two in- 
dependent magnetic fields, having a constant 
angular relation determined by brush location. 
Operation on alternating current changes the 
performance only slightly from that on direct 
current. Not satisfactory for operation in a 
sealed mechanism due to commutator. 


or 


ca | 


Within any given class, the motor designer has cer- 
tain latitudes, aside from size. First he chooses the 
number of poles, leaning toward fewer poles when 
choice is possible. Then comes frame size. NEMA* 
has standardized on both outside and rotor bore di- 
ameters but usually a given horsepower can be put in 
at least two frame diameters, using long and short 
stacks. Especially at this point the motor customer 
can influence the design to his best advantage. Fol- 
lowing these come the other usual parameters: num- 
ber of slots (2 or 3 standard arrangements per frame 
size), stack height, coils per pole and per phase, turns 
per coil, and wire size. 

Of this list, the variables most easily handled (and 
changed) are stack height, coil turns and wire size. 
Recent references on motor design are listed at the 
end of the article. 


MoTOR PROPERTIES: The following brief analysis 
explains the shape of the torque-speed curve for in- 
duction motors and hence shows how the need arises 
for start windings on single-phase induction motors. 

By means of the widely used “revolving-field”’ 
theory, the output of a single-phase motor can be de- 
rived as follows: 


I2 R,* — RB, 
= 113 (Se 
N 2 





where T = output torque, oz-ft; J = line current, 
amp; N = synchronous speed, rpm; R.+ = equiv- 
alent series resistance of load referred to stator, for- 








* National Electrical Manufacturers Association, 155 East 44th Street, 
New York. 
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Fig. 3—Motor, clutch and gearing as- 
sembly for automatic washer. Heat is 
dissipated by contact with lubricant 


ward field, ohms; and R,.- = equivalent series re- 
sistance of load referred to stator, backward field. 
Several of the listed references outline the procedure 
for evolving this equation from the motor charac- 
teristics. 

Torque is shown plotted against speed in Fig. 4. 
The curve has been extended in the reverse direction 
to show the polar symmetry of torque for the run 
winding operating alone in either direction. As may 
be seen, the run winding has no torque at standstill, 
or even appreciable torque up to 4%, speed in either 
direction. 

When a second pulsating magnetic field is added to 
the foregoing, displaced both in time phase and phys- 
ically 90 electrical degrees in space, the resultant is 
a single rotating field, as with a polyphase motor. 
This changes the single-phase motor to a polyphase 
motor, with the resulting high starting torque. This 
second field is always supplied to start single-phase 
induction motors (except repulsion-start types). 

Phase shift of this auxiliary field is obtained either 
by higher-than-normal resistance in the start wind- 
ing, series capacitance in the start winding, or by a 
shading coil on the pole face. Lower-than-normal 
resistance cannot provide enough phase change. This 
shading coil is a very low resistance short-circuited 
turn around a portion of the pole flux, resulting in a 
time delay or phase shift of the encircled flux. This 
is equivalent to the second-phase field. The torque 


’ 
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curve is modified to the dotted line shown in Fig. 4. — 

Usually the starting winding is disconnected when =|? 
the motor is up to about 75 per cent of full speed. Torque with starting s\< 
Generally this is done by a centrifugal switch. Motor winding 2/5 
reversal is accomplished by simply reversing the | 5 5 | 
start winding connections with respect to the main. c Torque "~~~ | 
With ordinary low-inertia loads the motor gets up to is Current 30115 
speed in less than 1 sec, so the starting winding has / 200 
very short duty. As a consequence, the current densi- / ols 
ties may be designed very high and the wire becomes 
both small (economical) and of high resistance as Speed-forward O Speed- reverse 
desired, although then it is vulnerable to burning out. 

: Rated full load 

The usual general-purpose motor of this type has a 
3-sec rated starting period; much longer periods Synchronous 
cause the wire to overheat the insulation. As alter- 
natives, where indicated, start windings may be made 
of bronze wire for higher resistance, and Fiberglas- Fig. 4—Graph of torque and current versus speed with 
varnish insulation for greater heat resistance, in place run winding only for single-phase, induction motor, based a 
of the usual synthetic enamel. For longer starting on “revolving-field’” theory. Dashed curve represents . 


periods (high inertia loads) a starting capacitor is torque as modified by addition of a starting winding 


necessary both for increased torque and for lower ‘ 
start winding and line currents. 

Series-motor torque-speed characteristics are ex- 
plained by the equation: 


Not enough data are presented to draw curves versus 
rating, but trends can be noted. For example, the 
ratio of maximum torque to full-load torque is sur- 
NT = K;3(V — IR)I prisingly constant near 2.5 over the family of single- 
phase induction motors. 

Standards have been established by NEMA cover- 
ing basic performance characteristics including break- 
down torque, starting torque, and starting current. 
Elective properties are, in general, ratio of starting 


where N speed, K, = constant, V = line voltage, 
R = total machine resistance, and 7] = current. Cur- 
rent / is a function of speed N. 

If the right-hand side of the equation were con- 
stant, the expression would represent an equilateral 


hyperbola in speed and torque. The variance of /, to full-load torques, efficiency, and power factor. l 
small at high speed and vice versa, modifies the hy- CONCLUSION: Building a motor integrally into a i 
perbola as shown in Fig. 5. It is obvious that no mechanism achieves practically all ideal application ir 
special starting arrangement need be provided for objectives. The single-phase induction motor is a te 
series motors. simple, sturdy, adaptable prime mover for constant- fc 
TABLE 1 presents a list of properties compiled from speed loads, but proper motor application involves a 
motors in production. It may be used for comparison many factors which require extensive knowledge, fi 
and reference of all properties of interest to the motor skill, and experience. These conclusions seem es- 
user and may be of help in original selection of class. specially true and pertinent in the design of mech- 


Table 1—Typical Properties of Alternating-Current Motors 























Typical Efficiency Power factor ki 
full-load (per cent) (per cent) , T stg I 5t9 ft 
Rating speed Full Maxi- Full Maxi- meme 
Class (hp) (rpm) load mum load mum Tr Trt Tey Reversibility : 
Resistance split- 1/40 1725 40 45 54 75 2.6 2.4 6.2 Not instantaneously k 
phase induction 1/6 1725 64 65 66 83 2.5 2.0 7.15 reversible f 
1/3 1725 62 62 63 84 2.8 2.2 8.0 
1/3 3450 75 76 72 89 2.9 2.0 7.5 : 
1/6 1140 57 59 59 77 2.2 1.8 6.0 
Capacitor start- 1/6 1725 62 64 64 87 2.9 4.9 5.75 Not instantaneously f 
induction run * 1/2 1725 73 74 74 84 2.6 4.5 5.0 reversible i 
1 3450 73 73 73 86 2.5 2.4 4.7 
1/2 1140 71 72 57 74 2.5 3.3 4.75 
Permanent split 1/6 1620 65 65 85 90 : 2.4 0.55 3.5 Instantaneously 
capacitor reversible 
Shaded-pole 1/20 1550 29 29 62 62 1.35 0.35 1.5 Not reversible 
induction 1/12 1050 30 30 58 58 1.30 0.37 1.5 
Repulsion 1/6 1725 58 61 61 76 2.4 4.7 2.5 Not instantaneously 
induction 1/2 1725 61 65 55 73 2.8 4.7 2.75 reversible fe 
1/2 3450 55 56 88 92 2.3 3.8 4.25 a 
Polyphase 1/6 1725 70 74 72 92 4.5 3.8 6.85 Instantaneously 
induction 1/3 1725 78 78 78 91 3.9 3.3 7:3 reversible 
1/2 1725 75 75 75 91 4.3 3.0 7.45 
1/3 3450 75 76 81 92 4.1 3.4 7.4 
1/6 1140 68 72 56 86 4.3 3.6 5.0 
Series 1/50 to 2 5000 25 to 80 85 to 95 Tmaz occurs T,, depends Depends on Usually not 
to 17500 at starting on ventila- rated con- reversible 
tion dition 








f Short hour duty rafing. 
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Fig. 5—Speed-torque character- 
istics of series motor. Actual re- 
lationship approximates the 
equilateral hyperbola repersent- 
ed by the dashed curve but de- 
parts from it as shown because 
of variance in cur‘ent 
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anisms where the product engineer must assume re- 
sponsibility for the motor and its starting accessories. 
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Clock Type Spring 


CLOCK type tension spring actuates the centrif- 

ugal clutch, below, designed by Dodge & Stevens 
Inc., Rockford, Ill. Two brake shoes, such as are used 
in automobiles, are pivoted on an assembly attached 
to the drive shaft, the same pivot points being used 
for mounting two brake shoe weights. These weights 
are linked to a drum surrounding the spring. Spring 
force rotates the drum slightly and holds weights and 
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Controls Clutch 


shoes in their retracted positions at zero speed. 

In operation, centrifugal force throws the weights 
out against the brake shoes, engaging the clutch by 
counteracting the effect of the tension spring. When 
the driveshaft slows down, the spring retracts the 
weights and shoes to disengage the clutch. If the 
linkage is adjusted to the dead center position, the 
clutch is locked out. 
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DESIGN 


URING recent years textile machinery has seen tremendous advancements in design. 
Many problems of design in this field are unique; others are common to many areas of 
machine design. Because the practical solutions to unique or common problems in one 

field can often spark the creative trend of thought toward practical answers to unrelated prob- 

lems in other fields, MACHINE DESIGN is presenting this pictorial review of the most recent 
innovations in the textile field. 

The largest textile machinery exhibition ever held took place in Atlantic City during the 

week of May 8 to 12, 1950. From this ideal vantage point the accompanying review has been 

garnered in detail. Such a review 

can in no way be complete but it is 

hoped thaat the highlights touched 

upon will prove of unusual interest. 
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Pin Drafter 
Has Screw Drive 


REFINED version of a screw gill adapted to 
yarn processing, the Warner & Swasey Pin 
Drafter is designed for drafting operations prior to 
roving on straight wool or blends of wool, wool and 
synthetic cut staple, and 100 per cent synthetic cut 
staple. Stock flows into the machine from can or ball 
creel through sliver guides and stop motions to weight- 
ed feed rolls, onto the splicing or conveyor belts and 
then through the faller section to the draft rolls, 
. : i 

folder and can or balling unit. ' 
View of the left faller section opened shows the } 
construction. Faller bars use flat pins soldered into 
a milled U-slot with 15 to 34 pins per inch. Feed 
through the faller section is approximately 9 yards 
per minute. Speed of the 5/16-inch pitch screws 
driving the faller pin bars is 515 rpm resulting in 
1030 faller drops per minute. Cams at the front, in 
conjunction with the screws, transfer the faller bars 
continuously in a rectangular path. Second closeup 
shows the delivery end of the faller section with feed 
screws, faller bars, cams, and conductors. 






























Auto-Coner Features Automatic Knot Tying 


LMOST entirely automatic in function, the Auto-Coner 

by Universal Winding Company is a drum winder 
capable of winding cone packages from several layers to 
a 9-inch diameter. Cone packages are built up by contact 
rotation on a pair of rolls. The yarn traverse motion is 
created directly by feeding through the tracks in a molded 
plactic traverse cam. Unique feature of the machine is its 
automatic mechanisms for retrieving and tying yarn breaks. 
Whenever a yarn break or runout occurs, a vacuum 
tension nozzle swings into the supply end tension bracket 
and picks up the broken end or a new end from the supply 
bbin. Simultaneously, a package 
"end nozzle retrieves flying end 
from the cone and places it into 
the knotter by means of an ejector. 
Once the ejector has deposited the 
package end, the tension nozzle de- 
posits its end, the knot is mechan- 
ically tied, the tails clipped, and 
the waste sucked away. 

Upper of the two supply bobbins 
at the foot of the machine is swung 
into active position whenever the 
lower active supply runs out. The 
empty bobbin is automatically 
ejected onto a conveyor belt. 



















































Quiller Automatically Loads and Winds 


ULL automatic operation with a single au- 
tomatic head is the principal feature of the 
Abbott Machine Company’s filling winder. Bob- 
bin spindles are self-powered and travel around 
the machine, winding one bobbin each circuit. 
The one automatic head resets the thread guide 
at the start, changes the bobbins, cuts the end 
from the bobbin wound, and starts the new one. 
Each traveling spindle has only four moving 
parts. A double-throw cam is driven from the 
motor spindle through a worm and worm wheel 
and creates by means of linkage the traverse 
motion of the thread guide. A chain carries the 
units around the stationary track and an over- 
head track serves as a master cam for the thread 
guide to cover properly the entire bobbin. Chain 
speed is variable and a simple knock-off motion 
stops the spindle motor on any unit whenever 
the yarn breaks or a bobbin is full. 
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Fighty Ton Hydraulic Calemdar Has Equalized Loading 


HREE rolls of this Van Vlaanderen Machine Company 
calender are supported in spherical roller bearings 
mounted in cast-iron housings. The top chilled-iron 20-inch 
diameter polished roll is fastened to the top frame; the 
intermediate 22-inch diameter pressed cotton roll floats with- 
in limits, retained in unloaded position by support rods; and 
the bottom 16-inch diameter chilled iron polished roll, also 
with support rods, is actuated by two hydraulic rams. 
Accumulator pressure to the two rams is directed 
through a quick-action valve to a pair of equalization 
valves to secure even roll movement and loading. The 
hydraulic pump is of a special three-plunger crank- 
driven design with a direct-connected gearhead motor. 
Also a separate unit, the accumulator is of generous 
size and permits adjustment of pressure by means of 

an adjustable weighted lever pressure control. 

A reservoir for a circulating oil 
system is built into the top frame- 
work and feeds oil continuously 
through the roller bearings, to an 

oil y re and pump samp where 
the is filtered and pumped back 
to the top reservoir. 











Spreading apron 








Direction of stock —————e 


Layer of stock Electric 1 


from Prey Ee 


wee 2B 


Retracting pin beater 


(rolls not in operation ) 








Blending unit ae (not in motion) 
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Blends Fibers Automatically 


OR evening out of shades following batch dyeing 

operations and for blending fibers in almost any 
type of mill operation, the Proctor & Schwartz Inc. 
roller distributor is one of the newest units developed 
for automatic operation. A layer of stock is fed from 
a spreading apron across a series of rolls operating 
in the same direction. When the stock has reached 
the last roll an electric eye actuates reversal of alter- 
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nate roll rotation to discharge the stock into a bil 
or blending area. 

Bin or storage feed is equipped at the discharge end 
with a breakdown section for delivering the blended 
stock and giving further blending. Receding pin rolls 
slice down the pile of stock from top to bottom and 
discharge to a picker or to conveyors for subsequent 
processing. 
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High-Speed Narrow Fabric Weaving Machine 


ESIGNED to weave with filling drawn from 

large cones of yarn, this needle loom built by 
Crompton & Knowles Loom Works utilizes a rotary 
reed in which groups of warp ends always remain in 
the correct reed dent. The fabric has two picks in 
each shed and alternate filling loops at each edge 
are knitted together to form a selvage. Filling loops 
thus locked are from alternate sheds—odd numbers 
at one side, and even at the other. 

Two filling needles, one at each side, are carried 
upon magnesium arms which are pivoted on rotating 
eranks. An extension toward the front of each arm 
is connected to an oscillating magnesium link. Each 
erank rotates at normal weaving speed and the link 
is moved back and forth at one-half this speed. As a 
result, the left needle goes through the shed and the 
filling is caught at the selvage by the knitting needle 
on the opposite side. On the next beat, needle number 
two at the right goes through the next shed and the 
filling is caught by a needle at the left selvage. In 





the meantime, needle number one has made a false 
stroke outside the web, due to its having been moved 
out of weaving action by the motion of the oscillating 
link. 

Subsequent operations repeat this action and each 
time the needle carrying filling goes through the 
shed, the corresponding knitting needle picks up a 
filling loop and knits it into the previously-caught 
loop at that side. 

The selvage knitting needles are actuated by Bake- 
lite cams in time with each corresponding needle. 
Each stroke of the needle is followed by a beating-up 
action of the rotary reed operating at one-half weav- 
ing speed to provide two beat-up strokes per revolu- 
tion. Design of the reeds provides clearance for the 
needles as they pass through the shed. 

Harness frames are light tubular steel and slide 
in grooved Bakelite guides. Actuation is by cams 
from below the frames. Two complete webs of fabric 
are woven simultaneously. 


DESIGN 
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Shear Has High-Speed Reversal 


APABLE of the highest cloth speed of any ma- 
chine built, the Curtis & Marble Machine Com- 
pany’s CMR Shear completely removes selvage and 
surface threads from cottons, rayons and silks. In- 
dividual motor drives for each revolving shear unit 
provide simplicity, insure constant speed and elimi- 
nate fast belts. 

A seam-detector roll guards against passing seams 
or foreign substances through the cutters. When a 
seam is encountered, the sensitive detector roll re- 
verses the individual drive motors until the seam 


passes the cutters. With the cutters revolving in re- 
verse direction, seams and other inclusions are re- 
jected by the blades. A pneumatic timer controls the 
duration of cutter reversal. Cutters reverse and re- 
sume cutting at a speed which permits less unsheared 
cloth operating at 90 yards per minute than was 
possible previously at much lower speeds. 

Consisting of two curved rubber rolls and a pol- 
ished metal swing roll, The Mount Hope Selvage 
Eliminator at the entering end of the machine elimi- 
nates wrinkles and slack selvages. 
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Fabric Printer is 
Hydraulically Operated 


UITABLE for single-color rotary in- 
taglio printing on fabric and plastic 
film, the Rice Barton Corp. printer is 
unique in its all-hydraulic drive and 
control. A pair of hydraulic cylinders 


supports the print roll and applies or 


removes printing pressure. Accurately 
controlled, printing pressure is indicated 
on gages in the operator’s panel and 
flow-control valves maintain an even im- 
pression of the print roll across the face. 
A hydraulic oscillator for the color doc- 
tor can be seen below the rolls in the 
rear view. The oscillator is adjustable 
for length of stroke and also for the 
number of oscillations per minute. 
The impression cylinder of the printer 
is chain driven from a worm reduction 
unit direct-connected to a fluid drive 
motor. Smooth, stepless speed control 
from 20 to 80 yards per minute is obtain- 
able. The hydraulic pump, V-belt driven 
from a 10-hp motor, is mounted on a 
30-gallon reservoir equipped with a Ross 
cooler, filters and oil level indicator. 
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Super High-Draft 
System Has Belt Feed 


HIS machine is based on the original Span- 

ish Casablancas high-draft system for spin- 
ning yarn, which consists essentially of two 
endless belts between which the roving is held 
and carried forward. Designed and built by 
H & B American Machine Company, the machine 
employs cradles to guide the belts and carry a 
tensor arrangement which holds the belts from 
the inside. 

Heart of the system is this tensor unit, a 
two-armed part which is held against the cradle 
by the belts. The cradle rests on the middle 
drive roll and standardizes the distance between 
the front rollers and the delivery nip of the 
belts. Roll stands contain adjustable slides to 
permit accommodation of changes in staple 
length. 
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DESIGN 


High Flexibility 
In Drafting Assembly 


EW drafting assembly for Saco-Lowell 
spinning frames features a wide range of 
adjustment for the production of the finest to 
the coarsest worsteds. Roll stands are die-cast 
construction. Back roll, traverse bar and roving 
guide for each stand are adjustable and the 
exact positioning of the rolls is indicated by 
a built-in gage on the overarm or weight horn. 
The weight horn is built in the form of a bell 
crank mounted on a pivot pin in the roll stand. 
Lower rear section of the bell crank contains a 
calibrated coil spring to pressurize the top roll 
at from 40 to 200 pounds. 

Front, middle and back bottom rolls are case- 
hardened steel with special fluting. Rolls are 
mounted in prelubricated sealed antifriction 
bearings for long life and low maintenance. 
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By R. E. VanDeventer 
Chief Metallurgist 


and 


Fig. 1—Below—Ultramatic transmission cage and output shaft, left, and clutch 
housing with cylinder sleeve before induction brazing 


Fig. 2—Left—Planetary transmission cage assembly after induction brazing. 


Two brazing rings are used 


Induction Brazing 
Reduces Cost 


G. S. Bidigare 
Plant Metallurgist 


Packard Motor Car Co. 
Detroit, Mich. 


AREFUL examination of new designs is essen- 
tial to be sure that the most economical ma- 
terials and manufacturing methods are selected. 

While this is obvious, a point often missed is that 
a “second look” frequently discloses that slight de- 
sign changes, which have no harmful effect on func- 
tion, may permit the use of other materials or proc- 
esses. Such changes at this stage are more attractive 
than they would be later after expensive tooling is 
established for volume production. Only by studying 
all practical alternates prior to production release 
can the engineer be sure he has done his job from 
the standpoint of economy. 

An example of where such study paid good divi- 
dends is the planetary cage and output shaft assembly 
for the Packard Ultramatic transmission, shown in 
Fig. 1. As originally designed, these parts would have 
been made from two forgings. Metallurgical review 
showed that a slight design change permitted taking 
advantage of induction silver brazing, making it 
possible to use instead two pearlitic malleable cast- 
ings and a steel shaft. Compared to the original con- 
struction this made a saving of $74,325.00 in the 
equipment and tooling cost for production, a saving 


This article is based on a prize-winning paper submitted in a recent 
Ohio Crankshaft Co. ‘‘Economy in Production’’ contest, 
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of $1.74 in the cost of the parts for each unit, and 
permitted simplified manufacturing. 

A decision to change from established practice on 
parts of such vital importance must be made with 
caution. This driveshaft transmits the entire motor 
torque multiplied by the transmission ratio. For 
cars with the eight-cylinder engines (160 hp) this 
amounts to a maximum of 1280 ft-lb. To determine 
whether ample joint strength could be obtained with 
a brazed construction, samples were made to the tol- 
erances proposed and twisted in a torsion testing 
machine. Loads over 2600 ft-lb did not affect the 
brazed joint, but were well over the yield point of 
the steel shaft. 

Cost comparison for the two methods was based 
on both capital expenditures and piece cost for 4 
production rate of 45 units per hour. For the capital 
costs, forging dies were estimated at $14,325.00 more 
than pattern costs for the comparable castings. Ma- 


‘ chine tool equipment was estimated at $60,000.00 


more to handle the forgings than for the castings and 

separate shaft. For actual piece cost, the forgings 

as delivered to the machine shop were $0.27 per unit 

more than the castings and steel for the shaft. This 

was supplemented by labor saving in machining to 
(Concluded on Page 202) 


MACHINE DESIGN—September, 1950 





fo 








Intermittent 


Mechanisms 


... provide rotary motion in both direc- 
tions, with or without intermediate dwell, 
and continuous advance in one direction 


Part 1—Planetary System 


N THE design of automatic machinery, the need 
sometimes arises for an output shaft rotating in 
both directions, with a continuous advance in one 

direction, with or without a dwell period. It has 
been shown (MACHINE DESIGN, Nov., 1948) that an 
appreciable dwell period of the output shaft can be 
obtained when the oscillatory member of a planetary 
gear system, or the reciprocating member of a screw 
and gear combination, is actuated by a cam. The 
output shaft also can be made to rotate in both direc- 
tions, with or without a dwell, during a given angular 
displacement of a uniformly rotating input shaft. 

This article presents an analysis to determine the 
motion of the output shaft in both directions and the 
characteristics of the cam actuating the oscillatory 
member of a planetary gear system. A subsequent 
article will deal in similar fashion with a screw and 
gear mechanism. 

As shown in Figs. 1 and 2, the mechanism consists 
of a driveshaft A, gear B, and cam C. Gear B meshes 
with gear D which is integral with internal gear 8S, 
of a planetary gear unit. Cam C, through its radial 
follower J, actuates rack E which is in mesh with 
gear F fastened to cage G. Cage G carries planet 
Pinions P which are free to rotate on pins H mount- 
ed on G. Planet pinions P also engage with internal 
sun gear S, and output pinion §,. 

The complete mechanism is thus a simple internal 
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Output shoft 









Input shoft 


Fig. 1—Internal planetary gear system with rack-and- 
cam control mechanism to give intermittent motion 
of the output shaft 


By Guy J. Talbourdet 


Research Division 
United Shoe Machinery Corp. 
Beverly, Mass. 


planetary system in which internal gear S, is the 
driving member rotating at a uniform velocity, while 
the arm or cage carrying the planet pinions is con- 
trolled by the motion of a cam follower: 

To meet the three distinct conditions of motion of 
the output shaft—clockwise rotation, counterclock- 
wise rotation and dwell—the analysis will deal scp- 
arately with each in the order given, although this 
order can be changed to meet any specifications. Then 
the results of these three distinct motions can be 
added to obtain the motion of the output shaft and 
of the cage. The analysis assumes the input shaft 
to rotate clockwise. 


CLOCKWISE ROTATION OF OUTPUT SHAFT: Zero ac- 
celeration and zero deceleration at the start and at 
the end of the motion of the output shaft will be ob- 
tained with a motion defined by the following equa- 
tions (see Nomenclature) : 


6.1 — k, (K1e@ — sin K,@) .. fa pra (1) 
@31 — k,K, w (1 — cos K,@) : . . «Gs 
a1 = k1Ky2w2 Oo SR ee ee (3) 


where @ varies from 0 to 6. 

Motion of Cage: From Fig. 3, which shows the 
linear velocities at key points in the planetary 
mechanism, 


— Vag + Var = 2 £— Veo — (— Vai) 1 








or, solving for the linear velocity of the output 
sun pinion, 

Var = 2 Vai — Veo 
Dividing both sides by the pitch radius of the output 
sun pinion, 


2w4iR, — &2Ry2 
Rei 


31 — 





Solving for the angular velocity of the cage, 


(1g + Ws2Ry2 





@41 = 


2R4 

But 32 — a ose M1, Ryo = MR, and R, — \%, Ru 
(m,+1). Therefore 

. a M1Me2e 

saline Me + 1 
) 
= ——.——. [Kk K, (1 — cos K,@) — mm2] os 248) 
Me + 1 


Angular displacement of the cage is found by inte- 
gration of Equation 4 with respect to time: 


O41 = ——~_-. f [k,K, (1 — cos K,wt) — m mz] dt 
Mo+1 





1 
= — [k,K, eo ky sin K,ot — MMe wt} + Cc 
Me+1 
To find the constant of integration, when t = 0, wt = 
0 and 6,4, = 0, therefore c = 0. Replacing ot by 8, 


1 
041 —= ———— [@ (k,K, — mymz) — k, sin K}0] (5) 
Me +1 
Angular acceleration of the planet cage is found by 
differentiation of Equation 4: 
kK y2w? sin Ki6 


— ‘ (6) 
as Mo+1 





In Equations 4, 5 and 6, @ varies from 0 to @,. When 
6 = 6,, Equation 5 becomes (because K,6, = 27): 


6 


oe (Re, — 
i 


O41 = 

COUNTERCLOCKWISE ROTATION OF OUTPUT SHAFT: 
Equations of motion of the output shaft for counter- 
clockwise motion are similar to Equations 1, 2 and 3 
with the signs reversed: 


ae rae Cee ~O eS i eis ne ee 
2 = —KkeKow (1 — cos K26) Sm, Fae, ge, Cea te at ae (9) 
ee OD ee er | 


where 6 varies from 0 to 6». 
Motion of Cage: From Fig. 4, 


— Veo — (— Vai) = 2 0— Vaz — (—Vai)] 


or 
Var = 2Va2 — Veo 
Following the same procedure as was employed in de- 


veloping Equations 4, 5, 6 and 7, the equation of mo- 
tion of the cage can be derived, with these results: 


@s1 — ™M1M2qw 








_— aed 
(4) 
= — —— [Kk2Ke2 (1 — cos K20@) + myme]... (11) 
Me+1 
O42 = — [@ (keK2 + myme) — Ke sin K26}. . (12) 
Me+1 
k2K2*w? sin K26 
as = -—— ~ = teach Kathe tee «3 





Mig +1 


where @ varies from 0 to @.. When @ = 6, Equation 
12 becomes 


62 


(KkeoKe2 + mymMe).. 
“+t , 


3 =- - 

















Fig. 2—End view of mechan- 
ism illustrated in Fig. 1 show- 
ing nomenclature 
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Fig. 3—Linear velocities in planetary 
gear system for counterclockwise ro- 
tation of internal gear S, and clock- 
wise rotation of output sun gear S, 


OuTPUT SHAFT STATIONARY: Here 6,3 = 0, w.3 = 
Q and a,g = 0. 

Motion of Cage: From Fig. 5, w., = 0 and V,; = 
0, therefore —V,o = —2Vy43 and Vag = Vy2/2. Di- 
viding by the center distance R,. 


_  @s2 Ree 
ry) — en 
A3 2R, 
But og = —™yo, Ryo = MoR 1, and R, = VARs 


G 


Fig. 4—Linear velocities in planetary 

gear system for counterclockwise ro- 

tation of both internal gear S, and 
output sun gear S, 


643 — @A43 dt = — 


Fig. 5—Linear velocities in planetary 
gear system for zero speed of the out- 
put sun gear S, 


times (m,+1), therefore substitution gives 


M4M2R,1o M1Me2e 
“sg - - = — ——-.............. (15) 
(mz + 1) Regi Mz + 1 





Integrating to obtain the displacement: 


mm m™m™ 
Se. fe - 2 24 
Mz+1 Me+1 


When ¢ = 0, 64, = 0, therefore c = 0, and 


Nomenclature 


@= Angular displacement of uniformly rotating 
member 
» = Angular velocity of uniformly rotating mem- 
ber, radians per second 
R,, = Pitch radius of output sun pinion, inches 
R,2 = Pitch radius of internal sun gear, inches 
R, = Pitch radius of planet pinion, inches 
R, = Distance between centers of sun and planet 
pinions, inches 
Rr = Pitch radius of cage gear, inches 
V., = Pitch-line velocity of output sun pinion, 
inches per second 
V2 = Pitch-line velocity of internal sun gear, inches 
per second 
V4 = Linear velocity of center of planet pinions, 
inches per second 
®,o — Angular velocity of internal sun gear, radians 
per second 
651, 31, @1 — Clockwise angular motion of output 
shaft 
6,2, Ws2, @2 — Counterclockwise angular motion of 
output shaft 
641, ©41, @41 — Angular motion of cage during clock- 
wise angular motion of output shaft 
642, ®42, @42 — Angular motion of cage during counter- 
clockwise motion of output shaft 
643, ©43, 243 — Angular motion of cage during rest pe- 
riod of output shaft 
6, = Total angular displacement of uniformly ro- 
tating cam during clockwise motion of out- 
put shaft 
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62 = Total angular displacement of uniformly ro- 
tating cam during counterclockwise motion 
of output shaft 

63 = Total angular displacement of uniformly ro- 
tating cam during rest period of output 
shaft 

01 + 02 + 03 = 277 

K, = Ratio between a complete cam cycle and its 
angular displacement required to rotate 
output shaft clockwise a desired amount 
= 297/61 

K>. = Ratio between a complete cam cycle and its 
angular displacement required to rotate 
output shaft counterclockwise a desired 
amount = 277/62 

k, = Ratio between angular displacement of out- 
put shaft rotating clockwise and a com- 
plete cam cycle = 65; maz/27 

ky = Ratio between angular displacement of out- 
put shaft rotating counterclockwise and a 
complete cam cycle = 6,2 mar/27 

kK, = 661 maz/94 
K2K2 = 952 max/O2 
Nz = Number of teeth in driving gear 
Np = Number of teeth in driven external gear 
N,2 = Number of teeth in internal sun gear 
N,; = Number of teeth in output sun pinion 
m, = Gear ratio between driving and external gear 
= Np/Np 
Mz, = Gear ratio between internal sun gear and out- 
put sun pinion = Ny,2/N41 
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Mm 1M28d 


G43 = ——_ — 5 oven eee 
Me+1 
Differentiating to obtain the acceleration: 
d 
ay, wag — O. étarh ice 


at 


where 6,4, varies from 0 to 63.’ When 6 = 63, Equa- 


tion 16 becomes 


M1™M263 
Mz + 1 


643 i (18) 


GEAR RATIO RELATIONSHIPS: To obtain the desired 
conditions of motion of the output shaft, the posi- 
tion of the cage must be the same at the start and 
at the end of the cam cycle: 


O41 + Ose + O4g — O.........- S. cane tee 


where 6,4;, @,42 and 6,4; have the values indicated in 
Equations 7, 14 and 18 respectively. Substituting 
these values in Equation 19 and simplifying, 


k1K16, — k2K262 


MMe = 
6, + 02 + 63 





But 6, + 62 + 63 = 2m, k,K, = 951 maz/ 91) and kK, 
= 652 mar/02 (see Nomenclature). Also, ky = 651 maz/ 
2r and ky = 652 mar/2zx, therefore Equation 20 may be 
written 


6 — O52 
M4M2 = wb —aeoe 3 k, — ke (21) 





27 


From Equation 21 it can be seen that 0,; mg, and 
6.2 maz» the clockwise and counterclockwise motions of 
the output shaft, cannot be equal; also that m,m, is 
not affected by any dwell period. Thus to obtain the 
desired motion of the output shaft, m,m, must satisfy 
Equation 21. 


CAM DESIGN DATA: When gear cage F is actuated 
by a rack and radial cam follower the equations of 
motion of rack and radial cam follower are as in Figs. 
1 and 2, 


Se, = Rr@a Sro = Rr@42 Sr3 = RrO43 


Fig. 6—Angular displacement, velocity and acceleration of output shaft as a function of input shaft displacement 
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pi = Rpwsi Vro = Rpwaz Vrs = Rrwas 


pi = Rpagr Gre = Rypage apz3 — 0 


where Ry, is the radius of gear F; Sp, Spo and Spz 
are, respectively, the linear displacement of the rack 
in inches during the clockwise, counterclockwise, and 
dwell period of the output shaft; Vz;, Vero and Vz 
are respectively the linear velocities of the rack in 
inches per second; @,1, Ggo and Gps are respectively 
the linear accelerations of the rack in inches per 
second per second. 

When gear cage is actuated by a gear segment and 
a swinging cam follower, the equations of motion of 
gear segment and cam follower are: 




















: Rr _ +P 
= O41 G42 = 9A2 643 = 943 
R; j / 
Rr Rr Rr 
orn = WA1 o72 = @A2 o73 = @43 
f R; f 
Rr Rr a = 0 
ay = @41 a = a@42 








where R, is the pitch radius of the segment, inches; 
941, O72 and 6g are respectively, the angular displace- 
ments of the gear segment during the three phases 
of motion; aj, ao and ag are respectively, the angu- 
lar accelerations of the gear segment, radians per 
second per second. 

The motions of the output shaft and of the cage 
are illustrated in Figs. 6 and 7 where the angular dis- 
placement, velocity and acceleration have been plotted 
as a function of the angular displacement of a drive- 
shaft rotating uniformly at the rate of one radian per 
second. 

Fig. 6 indicates the motion of an output shaft 
which rotates counterclockwise during 150 degrees 
rotation of the input shaft, then remains stationary 
during 30 degrees rotation of the input shaft, and 
finally rotates 360 degrees clockwise during the re- 
maining 180 degrees rotation of the input shaft. The 
five sets of curves are for output shaft counterclock- 
wise rotation of 30, 90, 150, 210 and 270 degrees, re- 
spectively. Fig. 7 indicates the motion of the cage 
required to obtain the desired motions of the output 


Fig. 7—Motion of planet cage corresponding to output shaft motion shown in Fig. 6 
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shaft under the foregoing conditions. 


EXAMPLE: To illustrate the application of the 
equations just derived, the calculations will be worked 
out for the conditions shown in Fig. 6 and described 
in the preceding paragraph, for maximum counter- 
clockwise rotation of the output shaft, @,., equal to 
90 degrees. The conditions are: 


6, = 180 degrees 63 = 90 degrees 62 = 150 degrees 


6.1 max — 360 degrees 6,2 = 90 degrees 
From the Nomenclature, 
K, = 27/6, = 360/180 = 2 
1 = 041 max/2% = 360/360 = 1 
K. = 207/62 = 360/150 = 2.4 
Ke = 6.2 max/27 = 90/360 = 0.25 


From Equation 21, mym, = k, — ky = 1 — 0.25 = 
0.75. Letting m, = 2.5, then m, = 0.3. If Nz, = 
20 teeth, N,. = 2.5 X 20 = 50 teeth; and if Nz = 
21 teeth, Np = 21/0.3 = 70 teeth. 

Motion of the output shaft starts with the counter- 
clockwise rotation, then the dwell period, and finally 
the clockwise rotation, Fig. 6. 

For input shaft motion from 0 to 150 degrees, the 
output shaft motion is given by 


6,0 = — 0.25 (2.46 — 57.29564 sin 2.40) . 
Caw Gib woes ......(From Equation 8) 


2 — — 0.60 (1 — cos 2.46) . (From Equation 9) 


@2 = — 1:44? sin 2.46 . (From Equation 10) 


where 6 varies from 0 to 150 degrees. 

For input shaft motion from 150 to 180 degrees the 
output shaft is stationary. For input shaft motion 
from 180 to 360 degrees the output shaft motion is 
given by 


6.1 = —90° + 1 (20 — 57.20664 sin 20)............ 
Wace (From Equation 1) 


@.s1 — 20 (1 — cos 26) (From Equation 2) 


@,1 — 4? sin 20 . (From Equation 3) 
where @ varies from 0 to 180 degrees. Here @ is the 
actual input shaft rotation minus 180 degrees. 

These values have been calculated and are plotted 
in Fig. 6 with input shaft as abscissa. 

For the motion of the cage required to obtain the 
desired motion of the output shaft, the equations be- 
come, respectively: 

For input shaft motion from 0 to 150 degrees 

642 = — 0.28571 [1.3500 — 57.29564 X 0.250 sin 2.46] 

<p kOe (From Equation 12) 


w42 = — 0.28571w [0.6 (1 — cos 2.40) + 0.750]..... 
(From Equation 11) 


agg — — 0.411420? sin 2.40 . (From Equation 13) 


where 6 varies from 0 to 150 degrees. 
For input shaft motion from 150 to 180 degrees 


643 = — 042 max — -214280 = — 57.85628 — 0.214280 
(From Equation 16) 
4g = — 0.214288 (From Equation 15) 
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RG 2s ks iv alg RN 6 weet od (From Equation 17) 


where 6 varies from 0 to 30 degrees. 
For input shaft motion from 180 to 360 degrees 


041 = 942 max + 943 max + 0.28571 (1.25e — 57.29564 
sin 2¢@) 
= — 64.28470 + 0.28571 (1.25e — 57.29564 sin 2¢) 
-........(€From Equation 5) 


@41 — 0.28571e 2(1 — cos 26) — .750 (From Equation 4) 


@41 — 1.14285? sin 26 . ... (From Equation 6) 


where @ varies from 0 to 180 degrees. 

These values have been calculated and are plotted 
in Fig. 7 with the motion of input shaft as abscissa. 
Knowing the angular displacement of the cage, the 
radius vector and its co-ordinates required for the 
manufacture of the cam leader can be easily deter- 
mined. 

In the next, and concluding article similar analysis 
will be presented covering a screw and gear mech- 
anism employing a cam control. 





Simple Super-Speed Camera 


ILM speeds of 10 to 120 feet per second are ob- 

tained with a high-speed drum camera developed 
at the Naval Ordnance Laboratory. Of low-cost, 
simple construction and convenient in operation, the 
camera is designed to utilize the periscope, lens and 
shutter of the DuMont-Fairchild equipment. A light- 
weight Lucite drum carries a 16-inch length of 35-mm 
film in a groove on the inner surface of the drum. 
Centrifugal force holds the film snugly against the 
transparent rim and exposure is made through the 
Lucite. The drum is driven at 400 to 4000 rpm by a 
Heller adjustable-speed motor flange-mounted to the 
Bakelite-impregnated fabric housing. Exposure of the 
film for more than one revolution of the drum is 
avoided by use of beam unblanking and blanking cir- 
cuits of the oscilloscope. 
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N the first three articles of this series the types 
and causes of failure were presented, together 
with the various factors which affect the origin 

and the propagation of cracks.~ The fourth article 
presented some basic guides to recognition of fatigue 
failures. The present article will show how to re- 
cognize failures resulting from bending and axial 
loads. : 

FATIGUE FAILURES IN BENDING: Fatigue failures 
caused by bending loads have all the characteristics 
described in the preceding article. The fracture face 
is composed of two zones: a smooth, velvety, dull 
fatigue zone, which may or may not show stop marks; 
and a coarse, bright, crystalline instantaneous frac- 
ture zone. Relative sizes, shapes and locations of 
these two zones are determined by the magnitude and 
direction of the imposed loads as well as by the 
presence or absence of stress concentration notches. 
Symbols and nomenclature used to designate frac- 
ture appearances in this and following articles are 
shown in Fig. 43. 

The sketches comprising TABLE 2 indicate qualita- 
tively the effect of method of loading, magnitude of 
overload, and stréss concentration on the appearance 
of fracture. Copversely, from the appearance of 
fracture the type*éf load responsible for failure can 
be determined. Three principal cases are covered in 
TABLE 2 and the discussion which follows: 


Photo at top of page, courtesy Chicago Pneumatic Tool Co. 
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| Why Machine Parts Fail 
, Part 5—Bending and Tensile Fractures 


By Charles Lipson 
Consultant 
Detroit, Mich. 








(1) Concentric 
(2) Eccentric 
(3) Double sided, convex 
(4) Double sided,concave 
(5) Single sided, concave 


(6) Single sided, convex 








Fatigue.zone ( Dull smooth, velvety) ] 





Instantaneous fracture zone 
(Coarse, bright, crystalline) 














Fig. 43—Symbols and nomenclature established by Bacon 
are useful for the designation of fracture appearances 


Case 1. One-way bending load 
Case 2. Two-way bending load 
Case 3. Reversed bending and rotation load. 


Case 1 with no stress concentration: Maximum 
stress occurs at the ‘surface or, for a round bar, at 
the extreme radius. Under this stress a small ellip- 
tically shaped fatigue crack starts at the most sus- 
ceptible nucleus, such as a tool mark or other sur- 
face flaw. Because of the decrease in distance from 
the neutral axis, the stress at the edge of this crack 
becomes smaller. As the crack progresses inwardly, 
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its radius of curvature increases, as shown by Sketches 
la and 1b in TABLE 2. The relative proportions of 
the smooth and ragged areas, corresponding to the 
fatigue and instantaneous zones, respectively, will 
depend upon the degree of overstress to which the 
member is subjected. A relatively large instantaneous 
zone is indicative of high overstress, Sketch 1b; a 
small instantaneous zone is the result of low over- 
stress and often a great number of cycles prior to 
failure, Sketch la. Frequently a second crack starts 


in the compression area, probably due to tensile 


stresses caused by elastic forces tending to restore 
the part to its original shape during the unstressed 
portion of the fatigue cycle. 


Case 1 with mild stress concentration: In a member 
having a notch, the forces around the base of the notch 
are abnormally high because of stress concentration. 
This causes the contour of the crack to flatten out, as 
shown in Sketches 1c and 1d, because the crack 
progresses around the circumference nearly as fast 
as it progresses inwardly. The size of the instan- 
taneous fracture zone again is determined by the 
relative amount of overstressing, Sketch 1c showing 
low overstress and 1d high overstress. 


Case 1 with high stress concentration: If the stress 
concentration is sufficiently large, the curvature of 
the fracture zone actually changes sign and becomes 
concave, as shown in Sketches le and 1f, because 
the rate of crack propagation along the periphery is 


greater than the rate in the radial direction. 


Case 2 with no stress concentration: For a mem- 
ber highly but uniformly overstressed, the cracks 
start almost simultaneously at the opposite extreme 
fibers, proceed toward the center at approximately 
equal speeds, and produce a symmetrical fracture, as 
shown in Sketch 2b. For a member lightly over- 


stressed, the surface conditions and accidental in- ~ 
fluences play a much more important part. The frac- © 


ture starts at a local stress concentration and pro- 
gresses part way before the crack on the other side 
starts. This makes the unsymmetrical fracture illus- 
trated in Sketch 2a. The amount of overstressing 
determines the size of the instantaneous fracture zone. 


Case 2 with mild stress concentration: The pres- 
ence of a mild stress concentration has the effect of 
flattening the curvature of the instantaneous zone 
due to greater growth of the crack around the peri- 
phery than in a radial direction as shown in Sketches 
2c and 2d. As pointed out previously the amount of 
overstressing determines the size and symmetry of 
the instantaneous fracture zone. 


Case 2 with high stress concentration: A high stress 
concentration causes the crack to propagate around 
the periphery at such a high rate that the curvature of 
the fracture zone is inverted from concave to con- 
vex, as shown in Sketches 2e and 2f. All other factors 
affecting fracture for the case of one-way bending 
previously discussed are applicable here. An actual 


Table 2—Fracture Appearances of Fatigue Failures in Bending 





Stress No Stress Concentration 


Condition 


Mild Stress Concentration 


High Stress Concentration 





Low Overstress 
a 


High Overstress 


Low Overstress 
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High Overstress 


Low Overstress 
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High Ove 
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One-way bending load 
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Two-way bending load 
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Reversed bending and 


rotation load 
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Fig. 44—Fatigue failure of this 
pivot shaft occurred. from re- 
versed bending. Reversal of 
lines in fatigue zone indicates 
either high stress concentration 
in a mild steel or mild stress 
concentration in a hard steel 


example of this type of failure is illustrated in Fig. 44. 
Whether the fatigue crack terminates with a convex 
or concave curvature depends not only upon the de- 
gree of stress concentration and the degree of over- 
stress, but also upon the relative toughness or brittle- 
ness of the material. For example, Sketch 2c is 
representative of fatigue failure for a mild steel 
with a moderate stress concentration, such as a 
circumferential round-bottom notch, but a notch of 
the same shape in a hardened steel would cause a 
fracture much more similar in appearance to Sketch 
2e because of the heightened notch sensitivity of the 
material. Concavity of the fatigue crack in Sketch 
2e is cause by accelerated. crack growth around the 
periphery due to stress concentration. In general, 
concavity of the fatigue crack increases with in- 
creased stress concentration or notch sensitivity. 


Case 3 with no stress concentration: The maximum 
stress occurs at the two extreme fibers. If, as usually 
is the case, the metal is weaker at one side than the 
other, the fracture starts at one side as a small 
elliptical crack. Each successive crack boundary 
advances radially and is of increasing radius, becom- 
ing a straight line before the center of the member 
is reached. Also it will be noticed that the crack 
“turns around” against the rotation. This phenom- 
enon is termed crack slip. 

With low overstress, Sketch 3a, the crack traverses 
well into the middle of the piece, or even beyond, 
prior to actual fracture. With high overstress the 
member may fail before the crack has progressed very 
far, giving a fracture approximately as shown in 
Sketch 3b. 


Case 3 with mild stress concentration: With high 
Overstress, the notch causes early crack formation 
and rapid crack progression around most of the peri- 
phery. Thus the instantaneous zone is centrally 
located on the fracture face, Sketch 3d, varying 
slightly in position with severity of the notch and 
ductility of the material. In contrast, slight over- 


Photo, courtesy American Cust iron Pipe Vo. 


Fig. 45—This rotary-bending fa- 

tigue failure resulted from high 

stress concentrations and high 

overloads, indicated by the cen- 

tralized instantaneous fracture 

zone. Compare with Sketch 3f 
in Table 2 


Fig. 46—“Crack slip” indicating rotary 
bending occurred in this fatigue failure. 
This change in orientation is also shown 
in Sketch 3e in Table 2. Completely en- 
closed, eccentrically located instanta- 
neous fracture zone is evidence of high 
stress concentration and mild overstress 


stressing tends to start the crack at the weakest 
point; the instantaneous zone is displaced from the 
point of crack initiation as shown in Sketch 3c. Only 
an extremely tough material under the latter condi- 
tion shows no response to the stress concentration 
caused by a notch and shows an instantaneous area 
located at the periphery in a manner similar to that 
indicated in Sketch 3a. : 


Case 3 with high stress concentration: A combina- 
tion of severe stress concentration and high overstress 


Fig. 47—This graph by Peterson shows that. the instanta- 
neous fracture zone in reversed bending and rotation is 
displaced toward center of shaft as overstress is increased 
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Fig. 49—Below—This fatigue failure of a nitrided part 


originated below the surface at the “fish eye” 
Photo, courtesy Westinghouse Electric Corp. 


Fish eye 





Fig. 50—Below—In this tension-fatigue failure of a press tie- 
rod the crack tended to spread without change in curvature 


because the load was approximately uniform 
Photo, courtesy Briggs Manufacturing Corp. 





150 


Fig. 48—Left—in surface-treated parts subsurface failure 
may occur at the transition from case to core where, ac. 
cording to their gradients, stress may exceed strength 


causes fatigue cracks to start simultaneously all round 
the circumference. Progressing radially, the cracks 
leave a fairly concentric circular or elliptical instanta- 
neous fracture well inside the fatigue area, Sketch 
3f and Fig. 45. Less overstress again displaces the 
instantaneous zone as shown in Sketch 3e and Fig. 46, 
In studying a series of fractures in a low-carbon 
steel, Peterson! was able to demonstrate conclusive- 
ly that the ruptured area for highly overstressed 
specimens tends to be centrally located and is dis- 
placed toward the edge of the specimen with less 
overstress, as evidenced in Fig. 47. 


SUBSURFACE ORIGIN OF CRACKS: Fatigue cracks can 
originate at points below the surface of the piece if 
the proper conditions exist. A fatigue crack always 
originates at that point in the metal where the ratio 
of the local stress to the endurance limit of the metal 
is highest. Ordinarily these points occur on the sur- 
face of the piece because the metal is comparatively 
uniform in strength across its section and because 
the stress distribution in torsion or bending results 
in maximum stress at the extreme fibers. Pure ten- 
sion is relatively rare in machine parts. 

However, there may exist at some point below the 
surface a crack or other metallurgical discontinuity, 
arising usually from fabrication processes, that causes 
the strength in its immediate vicinity to be consider- 
ably lower than the surface strength—especially if 
the piece has a smooth surface finish. The result is 
apt to be a fatigue crack which originates at the 
subsurface discontinuity and grows toward both the 
outside of the piece and the center. A similar situa- 
tion can occur under certain conditions of nonuniform 
metal strength due to surface heat treatment. Here 
if the hardness gradient is sufficiently steep, as il- 
lustrated in Fig. 48, it is quite possible for the ratio 
of stress to strength to be highest in the region of 
transition from case to core. Thus, without benefit of 
stress concentration, a fatigue crack originates in that 
area, Fig. 497. 

TENSILE AND COMPRESSIVE FRACTURES: Because 
fatigue testing in tension and compression is not very 
common, little information on fractures from these 
causes is available. However, a fatigue failure in 4 
rotary bending test is essentially due to tension; 
hence, the formation of zones is approximately the 
same. 

When a crack starts at the surface, it usually 
spreads fairly uniformly across the section, keeping 
approximately the same curvature because the stress 
is constant. Fig. 50 shows a tensile fatigue failure im 
the tierod of a large press. 

In the next article of this series, fractures resulting 
from torsional loads will be analyzed. 


1. R. E. Peterson— ‘‘Stress Concentration Phenomena in Fatigue of 
Metals,’’ Trans. ASME, Vol. 55, 1933. 

2. R. E. Peterson and J. M. Lessells—‘‘Effect of Surface-Strengthening 
on Shafts Having a Fillet or a Transverse Hole,’’ Proc. SESA, Vol. 
II, No. 1, 1944, Page 191. 
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cks Modern Practices in Manufacture 


=| Determining Practical Forging Cost 


By J. J. Sloan and K. R. Denny 
can Production Design Engineers 

2 if North American Aviation Inc. 

ays Los Angeles, Calif. 


itio 


ur- 
ely F THE cost of a given forging die is known and prorated against the number of pieces 


al to be produced, plus cost of final machining time, the price per piece can be fairly ac- 
ilts curately compared to the price for machining a part from bar stock or forged billet. 
Unfortunately, time is sometimes an unfavorable factor, and many parts have been Kel- 
lered to shape to meet a schedule while forge dies were being built, thereby losing part of 
the the savings possible through the use of forgings. 

As is obvious, each fitting differs from all others in some respect and each requires a 


en- 








ity, 

a definite quantity as the break-even point where the forging becomes more economical 

ler than a machined bar or billet. In general, the larger the size of the fitting, the greater 

if the forging die cost will be but, by the same token, a lesser quantity of forgings will be 

+ ig required to match die cost with machined bar or billet cost. Comparative appraisals 

the of the quantity required to break even, as well as economical design considerations, 

the should be obtained where boundary-line cases occur. 

ua- Accompanying are several parts with cost comparisons of forgings vs. machinings. 

rm 

ere 

il- For the part shown, left, on the.Keller machine, the time 
tio plus billet stock equals $227. The cost of 8 pieces pro- 
of duced in this manner would pay for the forging dies. 
of Thereafter forged parts would cost $10.40 each or about 
hat one-twentieth of the Keller method 

use 

ese 

1 a 

mn; 

the 

lly 

ing 

ess 

in 

ing 

} ot Die cost (left and right-hand) ........ Wee oF $20,000 
oi Ten left and 10 right-hand parts Kellered to shape $20,000 
Vol. Savings by using forgings for 100 ship contract 





equals approximately ............2..0.... $75,000 
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If made in aluminum alloy with length A equal to 7 inches, 
nearly 1000 pieces could be machined from bar stock be- 
fore a die forging would pay off. This is due to the fact 


Cost per Piece 








Length A 100 Pieces 200 Pieces 
(in. ) Machined Forged Machined Forged 
1 $2.50 $3.71 $2.30 $3.15 
2 3.25 4.13 3.05 3.43 
3 4.02 4.48 3.82 3.81 
4 4.66 4.83 4.46 3.98 
5 5.54 5.18 5.34 4.26 





that aluminum alloy is more easily machined than steel. 

In practice the temperature range for forging aluminum 

alloy is more critical than for steel and contributes to 
higher piece price 











Time and material to make 17 pieces by Keller machine 
equals the required forging die cost 
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Two forgings (4340 steel) welded together. Time and 

material to make 7 left-hand and 7 right-hand parts by 

Keller machine equals the die cost. Savings by forging 
33 left-hand_and 33 right-hand parts equals $52,000 





Six parts made on the Keller machine, plus material 

cost, equals die, set-up, and material costs for six forgings. 

Parts made thereafter by forging cost 1/16 of Keller mo- 

chine charge. An additional $1400 was saved by design- 

ing a neutral forging from which both left and right-hand 
parts could be made 








In this photo is shown a composite forging from which 
either left-hand or right-hand parts can be made. By 
using a single forge die $870 was saved. The slight ad 
ditional cost of machining and material is less than one- 
fourth of the prorated die cost for each part over the 
present quantity of parts ' 
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- Control 
Valves 


Their Design and Selection 


By John Procopi 
Industrial Division 
Minneapolis-Honeywell Regulator Co. 
Minneapolis, Minn. 







ESPITE the wide application in industry of the 
many types of control valves, little information 
has been made available which would assist de- 

signers in determining the correct valve for a specific 
installation. To properly apply a control valve, it is 
necessary to recognize its capabilities and limitations 
—to know what it can do and how. 

A control valve may be described as a variable 
resistance in a fluid flow system. In any automatic 
control installation, it is as important a component 
of the system as is the control instrument. It must be 
capable of performing in accordance with the dictates 
of the controller, otherwise the installation will be un- 
satisfactory. 

Popular types of control valves are pneumatic, 
hydraulic, electric or manually operated—that is, their 
Motive power is supplied by one of these four forms 
of operating energy. Since the pneumatic or dia- 
phragm motor-operated valves are much more widely 
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double-ported diaphragm valve 
of spring-opposed design 


Fig. 2—Above—Springless motor 
operator on Saunders patent 
diaphragm valve 


employed than other types, this article is limited to 
design and construction features which should be 
considered in their selection. 

POWER UNIT: Basically, the valve assembly com- 
prises a power unit or diaphragm motor and the con- 
trol valve body. Two types of pneumatically operated 
power units are commonly employed, namely, spring- 
opposed and springless diaphragm motors. 

Spring-Opposed Diaphragm Motor: This power 
unit, Fig. 1, has a flexible diaphragm with a pressure- 
tight chamber on the upper side. A compression spring 
on the under side of the diaphragm creates an oppos- 
ing force which, when equal to the diaphragm force, 
results in a balanced position of the valve disk. The 
ideal curve when plotting air pressure on the dia- 
phragm versus inner valve movement is a straight 
line. This characteristic is essential to satisfactory 
control, as is low hysteresis—the difference between 
the valve stem position resulting from an increase in 


153 


Fig. 1—Above Center—High-lift 


a 


















Fig. 3—Linear plugs of the solid plug type, shown at the 
left, and the V-port type shown at right 


air pressure to a given value, and that resulting 
from a decrease in air pressure to the same value. Ex- 
cessive friction produces a wide hysteresis loop due 
to the inability of the control valve to reproduce a 
given position when the same pneumatic loading pres- 
sure is reproduced on the diaphragm. Basically, the 
spring is employed to co-ordinate the valve position 
with the instrument air pressure but, while function- 
ing, it absorbs the power provided by the diaphragm 
motor and leaves little power available to overcome 
the unbalance in the valve. 

Springless Diaphragm Motor: There is available a 
springless diaphragm motor, Fig. 2, whose power is 
a direct function of effective air pressure and 
diaphragm area. The power-absorbing spring is 
eliminated in this motor and the underside of 
the diaphragm is loaded pneumatically with a 
constant pressure which can be adjusted to 
suit conditions. The top is loaded automatically, 
through a force balance type of valve positioner, to 
any pressure required to hold the position dictated 
by the control instrument. The loading on one side or 
the other (depending upon the direction of the thrust) 
can be set at a minimum, thereby making maximum 
differential pressure available, across the diaphragm, 
for overcoming thrusts. 

Bopy MEMBER: Valve bodies are available in single 
or double inner port construction. In single-port 


154 


valves, differential pressure acts over the entire bot- 
tom of the valve plug to create a vertical force on 
the valve stem. When the valve plug is in the closed 
position, moreover, the downstream pressure in many 
applications drops practically to zero. This increases 
the pressure differential across the valve so that the 
vertical thrust may constitute an appreciable force, 
The power unit must overcome this force in order 
to hold a direct acting (air-to-close) valve closed or 
to open a reverse acting (air-to-open) valve. For 
proportional control, the effect of the stem thrust 
is obviously undesirable. 


Double Port Improves Characteristics 


The double-port body was designed to minimize the 
undesirable effects of this thrust. The inlet and out- 
let fluid pressures tend to balance themselves by act- 
ing both upward and downward on the two valve 
disks, resulting in What is termed a semibalanced 
valve. For practical construction, however, the upper 
port is usually made slightly larger than the lower 
so that the lower valve disk may pass through the 
upper port when the inner valve is installed. The 
double-port construction has one disadvantage. With 
variation in temperature, the stem portion connect- 
ing the two valve plugs contracts or expands linearly 
a different amount than the valve body. In the closed 
position, therefore, one valve disk seats first and 
prevents the second disk from seating completely. 
This results in a minimum or “leakage” flow. Thus, 
when tight shut off is required, a single-port valve 
must be used. 

INNER VALVES: Most important factor in the over- 
all performance of a control valve is the flow char- 
acteristic which, in effect, describes the manner in 
which the control valve acts. The term “inherent 


Fig. 4—Flow-lift characteristic curves of typical control 
valves with equal percentage, linear and quick-opening 
types of inner valve plugs 
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D0t- yalve characteristic” is used to denote the relation 
OnF between stem position and flow under constant pres- 
sed} sure drop. When the drop or pressure differential 
does not remain constant, as usually occurs in serv- 
8€8 fF ice, the characteristic curve is manifestly modified 
the F to provide what is termed the “effective valve char- 
rce.§ acteristic’. There are three common types of inner 
der} valves: (1) Quick opening, (2) linear and (3) equal 
| or percentage. 

For Quick Opening: This is a bevel-seated or poppet 
ust} type inner valve in which the area of the opening 
is determined by the perimeter of the disk times 
its valve lift. There are no restrictions after the 
inner valve leaves the seat, and the valve reaches 
maximum capacity at a relatively small proportion of 
the § lift. This type of valve is generally used for open- 
and-shut service. 


yut- 
act Linear Plug: This inner valve is supplied either as 
Ive | 2 V-port disk or as a solid plug, Fig. 3. The choice 


ced § of either V-port or solid plug in clean service is large- 
ly a matter of preference. The solid plug is a better 
selection when there is a possibility of plugging or 
the | erosion due to the presence of suspended solids in 
The § the fluid. The flow-lift plot for this plug is a straight 
ith line on rectilinear co-ordinates, giving equal volume 
act changes for equal stem changes, regardless of per 
rly cent of valve opening, Fig. 4. This type of character- 
sed | istic is needed where pressure drop in the system 
is largely concentrated in the control valve and most 


re of the energy must be dissipated by it. 
us, Equal Percentage Plug: As with the linear inner 
Ive | Valve, the equal percentage disk may be either V- 
ported or solid, Fig. 5. The flow-lift will produce a 
er. | Constant rate of change in flow per unit change in lift 
asi at constant pressure drop, Fig. 4. This change is al- 
ing Ways an equal percentage greater or smaller than the 
ian flow that existed at the moment preceding the in- 


crease or decrease in lift. 
In general, the equal percentage inner valve can 
trol | be used to advantage: 


1. Where only a small percentage of the total system 
pressure drop is available across the valve 

2. When a control valve is in series with pumps, heat 
exchangers and other resistances. Here pressure 
drop across the valve is likely to be low at high 
rate of flow but high at low flow. Even with 
variable flow and pressure drop, the equal per- 
centage characteristic provides uniformly satis- 
; factory control at any point of lift in excess of 

~ clearance leakage 
: 3. When operating conditions cannot be determined 

— and it is necessary to install a line-size valve. 
4 It is rather difficult to oversize a valve with an 

2% equal percentage characteristic, which basically 

“si 








has the capacities indicated in Fig. 4. 





MATERIALS: To be considered also are the body and 
trim materials that must be used or that can be used 
to handle the flow in question. For those unfamiliar 
With the term, trim applies to the lower stem, inner 
i§ valve, seat rings, and stuffing box parts. Common 
“44 body materials in use today and their specific ap- 
Plications are generally as follows: 

Iron is employed up to 250 psi and 250 F, where 
corrosion conditions permit its use. 

Cast steel is utilized where pressures may be as 
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Fig. 5—Equal percentage plugs of the solid type, shown 
at the left, and the V-port type, shown right 


high as 6000 psi and where temperatures do not ex- 
ceed 600 F. Again corrosion conditions must permit 
the use of this material. 

Bronze is suitable for pressures up to 300 psi and 
temperatures not exceeding 3&0 F, corrosion condi- 
tions permitting. 

Special alloys such as acid resisting bronze, Hastel- 
loys and 18-8 stainless steel are also used for bodies 
when corrosion conditions so indicate. 


Valve Trim Materials 


The following are some of the more commonly used 
trim materials and their general fields or areas of 
application: 

Bronze is used for situations of low pressure drop 
across the valve. Generally, it is not recommended 
for over 35 pounds pressure drop. 

Stainless steel is suitable for elevated tempera- 
tures and for resisting erosion and wire drawing. The 
most widely used stainless is 316, an 18-8 steel with 
1.75 to 2.5 per cent molybdenum. 

Special Alloys such as the Hastelloys, Monel, red 
brass, -nickel, etc., are available. Hardened stainless 
steel (450 to 500 brinnel) and Stellite facing on con- 
toured plugs are used to minimize wire drawing and 
galling. 
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. - - utilized in modern chemical processing ma- 
chinery has far surpassed common present-day 
limits. Strides in this area may have important 
bearing on future machine hydraulics developments 


By Roger W. Bolz 





ACHINE hydraulics, in general practice, has 
encompassed a rather limited range of pres- 
sures. Largely as a convenience, in the in- 
terests of safety and to a considerable extent to 
escape possible maintenance problems, hydraulic pres- 
sures utilized and generally available through stock 
components have been limited to 3000 psi and less 
frequently to 5000 psi. Some demand for higher 
pressures occasionally extends this range to 10,000 
psi. Bulk of the everyday applications, however, have 
continued to be with systems designed for 1000 psi 
or less. 

In direct contrast to this machine hydraulics picture 
is that which has been growing for some time in the 
chemical processing equipment field. Machinery that 
has been gradually evolving in this area throws a 
new light on the hydraulics stage. Developments of 
recent years have brought about the need for ex- 
tremely high pressures in the processing of certain 
materials, and systems for operation at pressures 
of 2000 atmospheres have come into common use. 
Some processes are carried out at pressures of 5000 
atmospheres and others have been explored at pres- 
sures as high as 10,000 atmospheres. Prof. P. W. 
Bridgman of Harvard has pioneered in this work 
and to date has employed pressures up to 300,000 
atmospheres, although strictly in very small labo- 
ratory applications. 

During the recent war, pressures of 8000 to 10,000 
atmospheres were regularly employed in the manu- 
facture of big guns. In autofrettaging the gun bar- 
rels, pressures up to 10,000 atmospheres or 150,000 
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High-Pressure Hydraulics 


Associate Editor, Machine Design 





psi were used to accomplish this strengthening oper- 
ation. Today, the Harwood Engineering Company of 
Walpole, Mass., is carrying on the development of 
comparable high-pressure hydraulic systems to make 
practical their use in everyday processing, Fig. 1. 
Pumps, valves, fittings, etc., for creating systems 
for operation at pressures up to 200,000 psi have 
been designed and proved in service. Some of the 
details of these units should prove of considerable 
interest to the readers of MACHINE DESIGN. 

PRESSURE INTENSIFIERS: Basic design of the units 
for pumping the hydraulic fluid involves area-differ- 
ential pistons. Termed “intensifiers,” the units de- 
velop high system pressure although using only 4 
standard low-pressure hydraulic rotary pump. High 
pressure is developed by introducing fluid at 1000 
psi to a large-area piston and concentrating this force 
on a piston of small area. Pressure developed is in- 
versely proportional to the areas, neglecting the 
small amount of friction involved. 

In Fig. 2 is a view of a single-acting 150,000 psi 
intensifier. These units may be semiautomatic with 
manual reversal, or may be fully automatic with elec- 
tric triggering using 4-way solenoid-operated valves. 
The cross-sectional design of a 150,000 psi intensifier 
is shown in Fig. 3. The taper shrink construction, @ 
special Harwood development, utilizes compressive 
stresses to limit the effect of high-pressure tensile 
stresses produced in operation. Packings are not 
troublesome and are self-adjusting in operation. De 
sign of the unit provides for renewal of packing ele- 
ments without major disassembly. Capacity per 
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sure hydraulic system 
utilizing pressures up to 
50,000 psi 


Fig. 2—Above Center— 
View of a single-acting 
150,000 psi intensifier 
pump for full or semi- 
automatic operation 


Fig. 3—Above Right— 

Cross-sectional design 

features of a 150,000 
psi intensifier pump 


Fig. 4—Right—Layout of 
a complete high-pres- 
sure hydraulic power 
supply including low- 
pressure pump and 
double-acting intensifier 
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Fig. 1—Above—Typical 
installation of high-pres- 
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stroke may range to 0.027 gallons at 200,000 psi, and 
to 1.560 gallons at 5000 psi. 

Increased efficiency in high-pressure pumping is 
provided by means of a double-acting unit which 
employs two separate pistons powered by both strokes 
of the low-pressure piston. Each stroke of the driving 
piston acts to fill one high-pressure piston chamber 
while powering the other, Fig. 4. Uniformity of high- 
pressure output is considerably improved compared 
to that of the single-acting type. In multiple arrange- 
ments, the double-acting intensifiers can be synchro- 
nized to give pulsatiodn-free’ high-pressure output. 

The unit shown in Fig. 4 is virtually a hydraulical- 
ly driven pump, automatic in operation. Rate of 
pumping may be varied from one to forty strokes 
per minute, depending upon the intensifer and low- 
pressure pump specifications. Capacity per stroke 
may range to 0.034-gallons at 150,000 psi and to 1.470 
gallons at 5000 psi. With a 30 gpm low-pressure 
pump, output per stroke may range to 0.20 gpm at 
150,000 psi and to 5.66 gpm at 5000 psi. 

Flow diagram for the typical installation shown in 
Fig, 1 is illustrated in Fig. 5. Oil pumps which actu- 
ate ‘the high-pressure intensifiers also drive the water 
feed pump for the pressure-vessel circuit. 

Hydraulic lines for the high-pressure circuits are 


Double acting 
intensifier 





Fig. 6—Fitting for 200,- 

000 psi service shown 

made up (left) and ex- 
ploded (right) 
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of considerable interest as are the fittings utilized, 
Fittings for 200,000 psi are shown in Fig. 6, “made 
up” on the left and “exploded” on the right. A cone 
connector at the joint is utilized and is held against 
seats in the fitting and pipe end. A threaded collar igs 
provided on the ends of the pipe for the locking 
shoulder against which the heavy nut works. 

It can be seen that there are both male and female 
threads on the fitting noses. This is to provide a 
more-or-less universal connector for the tubing used, 
For pressures up to 75,000 psi, 316 type stainless. 
steel tubing 14-inch OD by 1/16-inch ID is used with 
the female 9/16-18 American standard thread. High- 
capacity tubing as large as %-inch ID by 14-inch 
OD with fittings for 50,000 psi service has also been 
developed. For pressures to 200,000 psi or over, a 
composite tubing of 1/16-inch ID and %-inch OD is 
employed with the male thread and nut shown. This 
tubing has a stainless-steel core over which is drawn 
a heavy external steel tube shield. 

In addition to regular crosses, tees and elbow fit- 
tings for systems up to 200,000 psi, Harwood has also 
developed two and three-way valves, Fig. 7, check 
valves and other associated control units necessary 
for designing superhigh-pressure hydraulic control 
and loading arrangements. 
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Thickness and Deflection as 


of Uniformly Loaded Flat Plates 


ALCULATING thickness and deflection of flat 
C steel plates* subjected to uniformly distributed 

loads is performed simply by means of the 
nomographs on the following pages. For circular and 
rectangular flat plates, of which all edges are either 
simply supported or rigidly fixed, the following equa- 
tions apply: 





wb2 
s= K, 
t2 
wb4 
= —— 


where s = maximum fiber stress, psi; w = unit uni- 
form load, psi; 6 = diameter of circular plate or 
width of rectangular plate, inches; ¢ = plate thick- 
ness, inches; y = maximum defiection of plate, 
inches; K, and K, = constants. Introduced below, 
@ = length of rectangular plate, inches. 

Values of the constants, K, and Ky», are dependent 
upon both shape of plate and method of constraint. 
For rectangular plates, K, and K, are influenced also 
by the ratio of width to length, b/a. Built into the 
chart of Fig. 1, K, applies for maximum fiber stress, 
which occurs either in the center of the plate for cer- 
tain conditions of shape and constraint or at some 
point or points along the edges in others. Incorpo- 
rated in Fig. 2, K, applies for maximum deflection 
which occurs at the center of the plate for all cases. 
The constants are evaluated from basic expressionst 
with modulus of elasticity taken to be 30,000,000 psi 
and Poisson’s ratio, 0.3. 

Use of the equations and their constants, which 
are based upon approximate mathematical analysis, 
is restricted to those designs in which the least trans- 
verse dimension, b, is more than four times the thick- 
ness, t, and the maximum deflection is not greater 
than one-half the thickness. 

How to use the chart is most easily demonstrated 
by practical examples. 


EXAMPLE 1: Find thickness, ¢, and deflection, y, 





*This Data Sheet is based upon a suggestion by Mr. Carl P. 
Nachod, vice president, Nachod & United States Signal Co. Inc., 
Louisville, Ky. 

TR. J. Roark—Formulas for Stress and Strain, McGraw-Hill Book 
Co., New York, 1943, Chapter 10. 
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for a working stress, s, of 20,000 psi for a flat rec- 
tangular plate, edges fixed, 20 inches wide by 40 
inches long (b/a = 20/40 = 0.5) subjected to a uni- 
form load, w, of 100 psi. 

On Fig. 1, enter the left-hand grid at s = 20,000. 
Proceed diagonally upward to the left as far as the 
vertical representing K, for b/a = 0.5 when the edges 
are fixed; this line is so labeled at the bottom of the 
grid. From the intersection of the diagonal with 
the vertical, return horizontally to the s scale. 

Project a straight line from the new point on the s 
scale through the 100 point on the w scale to the t 
scale. From the point so determined, proceed diag- 
onally upward to the right until intersecting the ver- 
tical representing b = 20. Finally, return horizontal- 
ly to the ¢ scale; t¢ = 0.99. The sequence of opera- 
tions is pictured on the key diagram at the lower 
right. 

Solving for deflection, y, by Fig. 2 is a similar proc- 
ess, except that adjusted points are first determined 
independently on the w and ¢ scales and y is deter- 
mined by. the line joining them. 

Enter the left-hand grid at w = 100; trace diag- 
onally to the vertical for b/a = 0.5, interpolating 
from the scale at the bottom of the grid; return 
horizontally to the w axis, “holding” this latter point. 
Similarly, enter right-hand grid at t = 0.99; move 
horizontally to b = 20; return diagonally to the ¢ 
axis. Join this new point on the ¢ scale to that pre- 
viously found on the w scale by a straight line. Its 
intersection with the deflection scale gives y = 0.015- 
inch. 

When all plate edges are simply supported, in- 
stead of fixed, the procedure is the same except that 
use is made of the b/a scale at the top of the left- 
hand grid in each of Figs. 1 and 2. 

Square plates may also be calculated by means of 
the chart; they are, of course, simply special rectan- 
gular cases for which b/a = 1. 


EXAMPLE 2: Find ¢ and y of a circular plate with 
edges supported for s = 15,000 psi, diameter, b = 
25 inches, w = 50 psi. 

Proceed as for Example 1, except in the left-hand 
grid of each chart use the vertical marked circular 
at the top. Thickness, ¢ = 0.8-inch; deflection, y, 
= 0.055-inch. 
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For higher stress range, dimensions of both (s) and (w) scales 


For smaller plates divide (b) and (t) scale dimensions by 10 


Fig. 1—Alignment chart for determining thickness of circular and rectangular flat steel plates sub- 


jected to uniformly distributed loads. 


should be multiplied by 10. 
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Fig. 2—Alignment chart for determining deflection of uniformly loaded flat plates. .For smaller 
plates, divide dimensions on (b), (t) and (y) scales by 10. Calculations can be made also for 
square plates which are simply special rectangular cases: ratio of width to length equals one 
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THE 


Analysis and Lubrication of Bearings 


By Milton C. Shaw, associate professor of me- 
chanical engineering, Massachusetts Institute of 
Technology, and E. Fred Macks, Lewis Flight 
Propulsion Laboratory, NACA; published by the 
McGraw-Hill Book Co. Inc., New York; 618 pages, 
6 by 9 inches, clothbound; available through Ma- 
CHINE DESIGN, $10.00 postpaid. 


Because it presents a unified exposition of the many 
aspects of bearing analysis, justifying by practical 
problems the theories advanced, this book should 
prove of value to the designer as a permanent refer- 
ence on bearings and their lubrication. 

The general principles of bearing load analysis are 
first developed. Dimensional analysis is then intro- 
duced to generalize the results of bearing load com- 
putations and lubrication. In each succeeding devel- 
opment, the external conditions imposed upon repre- 
sentative shaft bearings are considered in detail and 
integrated with lubrication theory—from the prin- 
ciples and problems of general hydrodynamic condi- 
tions to those of boundary conditions. In the light 
of increasing prime mover speeds, the chapters de- 
voted to high-speed bearings are of particular in- 
terest. The many phenomena of these bearings and 
their lubrication—flow orientation, turbulence, journal 
mass, shaft whirl, erosion, thermal properties, etc.— 
should prove of interest to the designer. Rolling- 
contact bearings, differing from the hydrodynamic 
type because of the metal-to-metal contact, are also 
comprehensively discussed. Presentation of the vari- 
ous types of bearing testing machines rounds out a 
well-written, well-organized text. 


co ae 


Fundamentals in the Production 
and Design of Castings 


By Clarence T. Marek, associate professor of 
manufacturing processes, Purdue University; 
published by John Wiley & Sons Inc., New York; 
383 pages, 6 by 9 inches, clothbound; available 
through MACHINE DESIGN, $4.00 postpaid. 


This book should serve to assist the designer in 
planning a design for casting. Emphasis is placed 
on sand casting—production equipment, preparation 
of sand, properties and uses of ferrous and non- 
ferrous metals, etc.—although a general picture of 
the other casting methods is presented. 

Of particular interest to the designer are those 
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chapters concerned with the actual design of parts 
for casting. Consideration is two-fold: Fabrication 
for economy and quality; elimination of defects due 
to the inherent characteristics of metals. Discussion 
of fabrication revolves around the selection of pro- 
duction alternatives—cast, cast-weld, weld, etc.— 
primarily from the quantity production standpoint. 
Suggestions are presented for the proper evolution 
of a design with the factors to be considered env- 
merated. The discussion of inherent defects involves 
the study of cast-part shapes from the standpoint 
of shrinkage, hot spots, isotherms, etc. Suggested 
designs to eliminate these defects are discussed. 
Both discussions—fabrication and inherent metal de- 
fects—are correlated so that the final result serves 
to guide design toward economy and quality. 


Government Publications 


Cylindrical Roller Bearings at High Speeds—I— 
NACA TN 2128: An experimental study of 75-mm 
bore cylindrical roller bearings of three cage types 
conducted over range of DN (bore x speed) values 
from 0.3 x 10® to 1.65 x 10° and loads from 7 to 
1613 lb. 

Significant differences in operating characteristics 
of three bearing types existed. The one-piece inner- 
race-riding cage bearing gave most reliable perform- 
ance. Roller slip, in general, decreased with load and 
increased with speed, reaching values greater than 
50 per cent at light loads for DN values over 1 x 10°. 
The inner-race-riding cage bearing operated with 
cage speed greater than theoretical under certain 
conditions. The actual life of cylindrical roller bear- 
ings operated at DN values over 0.7 x 10® and with 
light loads may be appreciably greater than the pre 
dicted fatigue life based upon the sum of the external 
load and the theoretical value of the centrifugal load. 
This apparent increase in life is due to slippage with- 
in the bearing, an effect that has not heretofore been 
considered in such calculations. 

Copies of this 54-page report may be obtained by 
writing to the National Advisory Committee for Aero 
nautics, 1724 F street, N.W., Washington 25, D. C. 


Effect of Riveting on Panel Strength—NACA TN 
2139: A study of the effect of variation in diameter 
and pitch of A17S-T4 aluminum alloy flathead rivets 
on the average stress at maximum load for 24S-T3 
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and 75S-T6 aluminum alloy, flat, Z-stiffened panels 
that fail by local instability. A curve is presented 
for determining the diameter and pitch required to 
insure the development of a given average stress for 
local instability. Copies of this 24-page report may 
be obtained by writing to the National Advisory Com- 
mittee for Aeronautics, 1724 F Street, N.W., Wash- 
ington 25, D. C. 


Manufacturer and Association Publications 


Fasteners Data Book: This book represents a com- 
prehensive compilation of data on the engineering and 
application of industrial fasteners—anuts, bolts, rivets, 
screws, and special headed and threaded products. 
Fifty-nine reprinted articles from the Industrial Fas- 
teners Institute’s publication, Fasteners, form the 
contents. Many articles describe the results of ex- 
tensive research projects conducted by industrial and 
technical organizations. Most phases of design and 
use are covered with sufficient discussion and illus- 
tration to make the book of reference value to de- 
signers. Copies of the book—206 pages, 84% by 11 
inches, clothbound—may be obtained from the Indus- 
trial Fasteners Institute, 3648 Euclid Ave., Cleveland, 
| 0., for $3.75 each. 


The A-B-C’s of Aluminum: The text of this 96- 
page, 6 by 9-inch book, which presents a general pic- 
ture of the aluminum industry, is divided into three 
sections: Alloys, advantages, and consumption of 
aluminum. Essentially pictorial, it shows how alu- 
minum is made from the raw ore, converted into 
sheet, rod, bar and other mill products, and finally 
fabricated by such operations as forming and weld- 
ing. Copies of the book may be obtained by direct- 
ing a company-letterhead request to the Reynolds 
Metals Co., 2500 South Third St., Louisville 1, Ky. 


New Standards 


Involute Serrations ASA B5.26—1950: This stand- 
ard, replacing the SAE Serrated Shaft standard, pro- 
vides a uniform, easily fabricated set of serrations 
that can be made by several manufacturing processes. 
Even diametral pitches have been adopted which are 
slightly coarser than the old SAE standard; the 
Ttange of teeth used presents diameters both smaller 
and larger than the former standard so that there 


1 by " a greater selection of sizes; the scope of sizes 
gi 


ven has been increased for 40/80, 48/96, 64/128, 
80/160 and the range of 32/64 moved downward to 
agree with the coarser pitches. The pitches included 
are 10/20, 16/32, 24/48, 32/64, 40/80, 48/96, 64/128, 
80/160, and 128/256, complete from 6 to 100 teeth 
for the first three. The scope is from 0.10 to 10.0- 
inch diameters. The pressure angle for all serrations 
is 45 degrees. Serrations are based upon involute 


MACHINE DESIGN—September, 1950 





form as generated with a straight sided hob of the 
form included in the standard. Allowable errors and 
effective fits have been introduced. For easy calcula- 
tion of all fits, new basic measurements between and 
over pins have been included, and also new tables giv- 
ing the maximum tooth space and the minimum tooth 
thickness. This standard is available from the Amer- 
ican Society of Mechanical Engineers, 29 West 39 St., 
New York 18, N. Y. for $1.00 each. 


Design for Fine-Pitch Worm Gearing ASA B6.9—- 
1950: This new standard is intended as a design pro- 
cedure. It covers worms and worm gears with axes 
at right angles, comprising cylindrical worms with 
helical threads, the worm gear being hobbed for fully 
conjugate tooth surfaces. It supplies the standard 
proportions of worm and worm gears, values for all 
possible combinations of leads and lead angles with- 
in the standard, and tooth proportions based on normal 
pitch for all combinations of standard axial pitches 
and lead angles. An extensive table gives the dif- 
ference in departure from a straight side of the 
worm profile and the changes in the pressure angle 
produced by cutters or grinding wheels of 2-in. and 
20-in. diameters, the common range in use today. 
Examples of fine-pitch worm and worm gear calcula- 
tions are included to assist the designer in using the 
standard. This standard can be obtained from the 
American Society of Mechanical Engineers, 29 West 
39 St., New York 18, N. Y. for $1.50 each. 


Instrumentation Flow Plan Symbols RP5.1: This 
is a tentative recommended practice sponsored by the 
Instrument Society of America who is welcoming 
comment and criticism. The system presented is to 
designate and identify instrumentation on flow plans; 
for recording in specifications, listings, requisitions, 
and other sheets; to indicate items on piping and 
other construction drawings; for identification tag- 
ging of equipment; and for use in technical and trade 
literature and drawings. The symbols and identifica- 
tion presented are suited primarily to the needs of 
the industrial process industries, although they should 
be adequate for use by allied industries such as steam 
generation, fluid materials handling, air conditioning, 
etc. Copies of this recommended practice may be 
obtained from the Instrument Society of America, 
921 Ridge Ave., Pittsburgh 12, Pa. Price per copy is 
$1.00; discounts for purchases exceeding 20 copies. 


Sheet Felts, Felt Association— 1950: Engineer- 
ing material specifications covering mechanical sheet 
felts have been adopted by the Felt Association. The 
range of mechanical felts has been extended from 
the standard roll-felt specifications to include felts 
of similar construction which are fabricated in 36-in. 
square sheets. This makes possible the production 
of materials up to twice the density and three times 
the thickness possible in roll felts. Copies of this 
new standard and further information regarding 
classification, specification, properties, applications, 
etc., may be obtained by writing the Felt Associa- 
tion, 74 Trinity Place, New York 6, N. Y. 
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AND MATERIALS 


For additional information on these new developments see Page 181 


Air Pump 


Positive displacement rotary vane 
type, Model C-10350 air pump is in- 
tegral with motor and delivers %- 
cfm of oil-free air. It has an inlet 
suction of 4 in. of mercury and out- 





let pressure of 1 in. Pump requires 
no external source of lubrication. It 
is designed to operate throughout 
an ambient temperature range of 
from —65 to 140 F. Manufacturer: 
Aro Equipment Corp., Bryan, O. 

For more information circle MD 1, Page 181 





Roller Chain Link 


This connecting link is produced 
for severe service with % through 
2%-in. pitch multiple-strand roller 
chains. The link is made by press- 
ing file-hard bushings into the pitch 
holes of pairs of center plates, and 
then grinding the bushings for hole 
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and pitch accuracy. Wear is min- 
imized because full support is pro- 
vided across all strands of the chain 
and both the pins and bushings are 
hardened and polished. Manufactur- 
er: Diamond Chain Co., Indianapolis 
7, Ind. 
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Magnetic Separator 


Available in three magnetic field 
ranges, Types 1, 2 and 3 nonelectric 
Alnico Perma-Plate magnets are de- 
signed for removing tramp iron from 
wet or dry materials, to protect ma- 
chinery or prevent sparks and to 
purify nonmagnetic substances. Light- 
er and more powerful than previous 
models, each of these types is made 
in 19 standard sizes from 4 to 72 in. 
wide and in two, four, six and eight- 
pole styles. 





Magnets can be installed above belt 
and slat conveyors; in open or closed 
wood or metal chutes; in ducts, 
spouts and troughs; above and below 
feed tables or rolls; or integrally in 
hammermills, garnetts and various 
types of processing machinery. They 
are unaffected by weather or high 
temperatures and will handle liquids 
or solids. Self-cleaning models which 
are fully automatic are also avail- 
able. Manufacturer: Dings Magnetic 
Separator Co:, 4740 W. Electric Ave., 
Milwaukee 46, Wis. 
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Small Flanged Ball Bearing 
Illustrated flanged Micro ball bear. 
ing has 3/32-in. bore, 5/16-in. minor 
OD, 23/64-in. flange diameter and 
7/64-in. width. Both the outside di- 
ameter and outer raceway are pre- 
cision ground. Other sizes range 
from 0.055 to 3/16-in. bore and 3/16 
to 5/16-in. OD and include both Con- 





rad retainer. and full-race designs. 
Dimensional tolerances range from 
ABEC1 to ABEC7. Standard con- 
struction is high-carbon chrome alloy 
steel, with other specifications avail- 
able as special. Manufacturer: New 
Hampshire Ball Bearings: Inc., Peter- 
borough 1, N. H. 
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Magnetic Amplifiers 

For industrial control require 
ments, these magnetic amplifiers are 
available in three models: high-per- 
formance, high-gain and high-power. 
Their basic function is to pick up 4 
weak signal and amplify it for con- 
trol purposes. Features include no 
moving parts or contacts, high ratio 
of output power to control power, n? 
need for warm-up, isolation of out 
put circuit and input or control cif 
cuit, response to difference or sum 
of several signals, alternating or di- 
rect-current control and output. 

High-performance series includes 
28 styles with output levels ranging 
from milliwatts to 180-w for 6¢ 
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JOHNSON BRONZE 











JOHNSON BRONZE 








SLEEVE BEARING 
DATA 

















POWDER METALLURGY 
for Bearings and Parts 


Powder Metallurgy is not a new 
manufacturing process .. . but its 
wide-spread adoption by industry 
is of comparatively recent origin. 
Bearings and parts, when produced 
by this method, are molded under 
pressure to required shape and size. 
This eliminates expensive machin- 
ing operations and when quantities 
of a size are used the cost is sur- 
prisingly low. The original formula 
of the bronze powder consisted of 
approximately 8814 copper, 10 tin 
and 114 graphite. In 1936, Johnson 
Bronze introduced LEDALOYL... 
a powder metallurgical product that 
conbined copper, tin, graphite and 
LEAD in the form of a PRE-AL- 
LOYED bearing bronze. The intro- 
duction of lead as an integral part 


of the bronze powder provided addi- 
tional bearing qualities not possible 
otherwise. 

Manufacturers of many types of 
equipment gain many extra advan- 
tages through the use of Johnson 
LEDALOYL. One valuable fea- 
ture is the self-lubricating action. 
Myriads of tiny, evenly spaced pores 
serve as miniature oil wells. When 
the bearing is in use the oil is 
metered to the shaft . . . when at 
rest, the oil is absorbed by these 
pores. This provides adequate lu- 
brication at all times... preventing 
wear and in most cases eliminating 
the expense and bulk of other lu- 
brication aids. Service records show 
long, troublefree operation on many 
types of installations. 













Sizing punch for use with arbor or power 
press. The diameter of the sizing stem 
should be .0003"' larger than the finished 
inside diameter of the bearing 

stalling LEDALOYL bearings in blind 
holes use similar punch with sizing stem 
equal in length to the bearing. 










ing. When in- 
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LEDALOYL Bearings, correctly de- 
Signed and properly installed, will usually 
outlast the motive unit in which they are 
used. We cannot place too much emphasis 
on installation. Absolute alignment is nec- 
essary in order to gain a low operating tem- 
Perature, a short running-in period and a 
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conservation of lubricant. The usual method 
of installing LEDALOYL is illustrated 
above. If your application is not covered 
in this way, we ask that you consult with 
our engineers. A method suitable to your 
application will be worked out. If your 
bearings are subject to excessive tempera- 
ture during installation—such as in die 
cast applications—it is. usually advisable 
to withhold impregnating the bearing until 
after assembly. 


SLEEVE BEARING 
DATA 
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Typical Burnishing Tool 


Harden, Grind and Lap, or Polish 
with Crocus Cloth High Speed Steel— 
Rockwell C-60-62. 


Economy 


The economy of using LEDALOYL is best 
illustrated in producing parts other than 
cylindrical in shape. Flat surfaces—fianges, 
offsets, etc. are easily provided for in the 
dies and no additional machiging is neces- 

. Johnson engineers are always avail- 
able to discuss the advisability of using 
LEDALOYL .... or any other type of 
sleeve bearing in your product. Your in- 
quiry carries no obligation. 

* 


This bearing data sheet is but one of a series. 
You can get the complete set by writing to— 





SLEEVE BEARING HEADQUARTERS 
525 S. MILL ST. + NEW CASTLE, PENNA. 
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cycle power sources and 20 stock 
styles with maximum outputs from 
30 to 385 w for 400-cycle power 
sources. High-gain amplifiers offer 
economy for 60-cycle control appli- 
cations. This series is supplied in 22 
styles with maximum output powers 
from 0.5 to 1200 w. High-power 
series for 60-cycle control applica- 
tions includes 20 styles with power 
levels ranging from 65 to 3660 w. 
Typical applications of magnetic 
amplifiers include time-delay devices, 
temperature regulators, servomech- 
anisms, line-to-line voltage regula- 
tors, hydraulic transmission controls, 
instrument amplifiers and control re- 
lays, and speed and frequency chang- 
ers. Manufacturer: Vickers Elec- 
tric Div., Vickers Inc., St. Louis, Mo. 
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Swivel Fittings 


Made in single, double and triple- 
swing combinations, Ramsco swivel 
fittings can be adapted to any piping 
situation that requires a flexible steel 
swing line. 


They are constructed in 





three types: high-pressure for serv- 
ice to 15,000 psi at 225 F; low-pres- 
sure, 1500 psi at 225 F; and high- 
temperature corrosive-service, 1000 
psi at 750 F. Latter can handle 
steam; hot oil; asphalt; butane, pro- 
pane or other liquefied gases; caustics 
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and sulphuric and other acids. High- 
pressure and high-temperature corro- 
Sive-service fittings are available in 
sizes from % to 6 in.; low-pressure 
fittings range from % to 14 in. Man- 


ufacturer: Rasmussen Mfg. Co., 
12321 Industrial Ave., Hollydale, 
Calif. 
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Venturi Ball Valve 


Featuring straignt-line discharge 
characteristics, this general purpose 
venturi-ball valve is especially adap- 
table to throttling applications in 
high-pressure, corrosive or erosive 
applications. In throttling position, 
ball presents smooth surface, and 
nonturbulent flow is possible over 
wide range without destructive ero- 
sion or wire drawing. When valve is 





closed, ball seats tightly regardless 
of pressure or flow conditions. Ven- 
turi design insures self-cleaning and 
purging action. Wide-open flow is 
unobstructed with negligible pressure 
drop. Two seats allow reversing 
valve in line to double useful life. 
Valve is available in different mate- 
rials for various service conditions. 
Manufacturer: W-K-M Co., Hous- 
ton, Tex. 
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Industrial Wheel 


Composed of macerated canvas 
duck impregnated with phenolic resin, 
Resitred wheel tread material is 
formed under pressure in precision 
molds to insure perfect concentricity 
and balance. The tread is resistant 


paay\>* 





to all common fats, acids and greases 
and is permanently bonded to the 
aluminum alloy hub to withstand high 
loads. Features include sparkproof 
qualities, natural sound absorptive 
characteristics and ample resilience. 
Tread is available on Aerol, Aerol- 
Seal and Airlite wheels. Manufac- 
turer: Aerol Co., 2820 Ontario St., 
Burbank, Calif. 
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Plastic Insulation 


Having electrical properties com- 
parable to those of polyethylene, 
Rulan flame-retardant plastic elec- 
trical insulation will neither burn 
after flame has been removed nor 
drip when molten. It has a dielectric 
constant of 2.7 and a power factor of 
0.002 over a wide range of frequen- 
cies. Material is nontracking and re- 
tains its electrical properties after 
immersion in water at elevated tem- 
peratures for long periods of time. 
It can be extruded onto wire at high 
speeds and injection molded. Manu- 
facturer: E. I. duPont de Nemours 
& Co., Wilmington 98, Del. 
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Conveyor Belting 


Recommended for mechanized han- 
dling of hot or highly abrasive metal 
parts and forgings as well as wet or 
dry chips and flash, this hinged-steel 
conveyor belting can be assembled 
into almost any required length ol 
width from stock parts. Steel plate 
links are fastened by means of high- 
carbon steel rods so that the side 
chains become an integral part of 
the belting. Outside links incorpo- 
rate side wings which remain posi- 
tively engaged at all times. Design 
minimizes fall-through of materials 
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Alemite Offers These 
3 Factory-Proved Answers... 





type fitting, this Alemite “Midget” measuring valve is 

readily applicable to all types of heavy, light and precision 
machinery. Its simple, compact design makes it especially suit- 
able wherever space limitations are encountered. Mounted on or 
near the bearings, the Alemite “Midget” delivers a measured 
amount of oil or grease from one central point. Can be installed 
for either manual or automatic operation. 


I Alemite “Midget” System -—slightly larger than a pin- 





to heavy or light machines, precision machines, outdoor 

installations. It is a single lubricant line, hydraulically 
operated system for oil or grease. Valves can be installed on or 
near each bearing. A measured amount of lubricant, large or 
small, is conveyed to each bearing from one central point while 
machine operates. An indicator signals when job is done. Choice 
of manual or automatic operation. 


% Alemite Single Line Terminating System... applicable 
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® Even the best machine design is 
bound to become a costly headache 
—unless it gets the exact lubrication 
it requires. Now you can assure your machines the 
correct automatic lubrication you know they require 
—in advance —with an Alemite Centralized Lubrica- 
tion System. 


Maintenance costs, repairs and “downtime” for 
lubrication can be designed right out of any machine 
— big or small, simple or complex. And at the same 
time, Centralized Lubrication can assure more pro- 
duction time at a lower cost per hour from every 
machine you design. 


Since no one system suits every machine, Alemite 
has developed, tested and factory-proved 3 different 
automatic systems of Centralized Lubrication. Now 
available with manual or time-clock control, these 
completely enclosed, hydraulic pressure Systems 
eliminate the human element of error. From one safe, 
centralized point, your machines can receive de- 
pendable, positive lubrication keyed to their specific 
requirements. 


Free catalogues on any Alemite Centralized Lubri- 
cation System are available upon request. If you 
prefer, an Alemite representative will conduct an 
informative, desk-top demonstration of these sys- 
tems with actual models, at your convenience. Write 
to Alemite, Dept. R-90, 1850 Diversey Parkway, 
Chicago 14, Illinois. 


ALEMITE 


206. v5. Pat. one 





Arvther Product of 


Modern Lubrication Methods | STEWART 
That Cut Production Costs WARNER 











excessive dirt and moisture is a problem. The system is 

completely enclosed, fully hydraulic. Each valve delivers 
a metered amount of oil or grease to two bearings. The lubri- 
cant flows progressively to each bearing while the machine is 
producing . . . an indicator at the point of introduction signals 
when lubrication is completed. Designed for manual or auto- 
matic operation. 


3 Alemite Single Line, Reversing System is ideal where 
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handled. Individual steel links in 
pitch sizes of 2%, 4, 6 and 12 in. are 
employed. These links are assembled 
to form belting in widths from 6 in. 
to 6 ft in any length. Working loads 
up to 300 pounds per lineal foot can 
be handled. Links can be solid or 
perforated to permit drainage of 
fluids. Manufacturer: May-Fran En- 
gineering Inc., 1700 Clarkstone Rd., 
Cleveland 12, O. 
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Electric Controls 


All items in the improved Diamond 
H Snap-In line of electrical controls 
and devices have wider overlap 
around 44 by 4j-in. installation holes. 
This eliminates need for precise fin- 





ishing around holes and _ effects 
neater appearance. Contacts are held 
together under positive spring pres- 
sure to insure firm connection in ‘on’ 
position. Switches include 15 and 20- 
amp 125-v ac ratings. Manufacturer: 
Hart Mfg. Co., Hartford, Conn. 
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Socket Pipe Plug 

Alloy steel, brass and aluminum, 
hexagon-socket pipe plugs with Dry- 
seal threads are available in 1/16, \%, 























%, %, %, %, 1, 1%, 1% and 2-in. 
y= UMN ~ 
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sizes. Dryseal thread, standardized 


by SAE, is designed to eliminate 
leakage without the use of sealing 
compounds. Seal is accomplished by 
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metal-to-metal contact produced by 
truncation of the major diameter of 
the internal thread and the minor 
diameter of the externa] thread. Man- 
ufacturer: U. S. Plug & Fitting Co., 
501 High Ave., Cleveland 15, O. 
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Precision Resistors 


Designed for JAN requirements, 
these improved vertical-style wire- 
wound resistors can be used where 
terminals are desired at the same 
end of the resistor. Units provide 





longer leakage path from mounting 


screws to terminals. Types BX120, 
BX140 and BX160 meet JAN require- 
ments for styles RB40B, RB41B and 
RB42B, respectively. For commer- 
cial uses, resistors carry somewhat 
higher ratings than for JAN applica- 
tions. Overall dimensions and maxi- 
mum resistance ratings are same as 
standard Akra-ohm precision wire- 
wound types. Wire leads instead of 
terminals can be furnished if desired. 
Manufacturer: Shallcross Mfg. Co., 
Collingdale, Pa. 
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Resetting Delay Timer 


Model 5600 resetting delay timer 
can be used with such electrical and 
electronic applications as elevator 
and machine-tool controls, tube pro- 
tection and signal systems. It is 
powered by a Telechron synchronous 
motor and utilizes a tripping arm 
which is driven through a train of 
machine-cut spur gears. Snap-agt- 
ing single-pole double-throw switch, 
which either opens or closes auxiliary 
circuit, is rated 10 amp on 115-v ac 
noninductive load. Motors for op- 
eration on 115 or 230-v, 25, 50 or 60- 
cycle current, are available. Instan- 
taneous resetting is performed by 
means of an electromagnet which 
clutches and declutches a trip lock- 











ing gear. Standard ranges from 0.75 
second to 30 minutes are offered. 
Manufacturer: Automatic Tempera- 
ture Control Co., 5212 Pulaski Ave., 
Philadelphia 44, Pa. 
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Small Air Cylinder 


Fast uniform power for holding and 
locking is provided by vertical micro 
air cylinder for use where size and 
space limitations are factors. It has 
threaded nose with jam-nut lock for 
underneath jig installations. Piston 
has a %-in. stroke with equal ram 





pressure at any stroke point and de- 
livers 75.Jb thrust with 100-psi line 
pressure. Cylinders are machined 
from solid brass stock, and any num- 
ber of units can be operated by @ 
single control valve. Manufacturer: 
Air-Mite, 2651 W. Lake St., Chicago 
12, Ill. 
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Two-Watt Potentiometer 


Of molded composition with linear 
taper and short screw-driver shaft, 
type AB two-watt locking shaft po- 
tentiometer is recommended for in- 
dustrial applications where resistance 
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FARVAL—Studies in 
Centralized Lubrication 
No. 112 
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18% less h.p. load 
with Farval lubrication 


N the manufacture of paper, as the wet pulp travels 

through the rolls of the Kamyr press, pressures 
run up to 2700 pounds per inch. Lubrication by 
hand is usually accompanied by a noticeable power 
drag. Lubricant is wasted and shutdowns for bearing 
repair invariably follow. 


To insure continuous, uniform lubrication of its 
Kamyr press, a Canadian pulp mill installed Farval 
Centralized Lubrication. An immediate reduction of 
bearing friction brought a substantial reduction in 
power consumption. In fact, recording charts on the 
press show that when the Farval system was installed 
the horsepower load dropped as much as 18%. 


On these press rolls, as on hundreds of other rolls 
—calendar stacks in paper mills—rubber mills — 
steel and brass rolling mills—Farval has proved its 
ability to save power, oiling labor, lubricant and 
bearing expense. Most important of all, it reduces 
downtime and increases production. 


Farval has proven itself in over 20 years of service. 
It is the original Dualine system of centralized lubri- 
cation that others imitate. The Farval valve has only 
2 moving parts—is simple, sure and foolproof, with- 
out springs, ball-checks or pinhole ports to cause 
trouble. Through its wide valve ports, and full hy- 
draulic operation, Farval unfailingly delivers grease 
or oil to each bearing—as much as you want, exactly 
measured—as often as desired. Indicators at every 
bearing show that each valve has functioned. For a 
full description, write for Bulletin No. 25. 


The Farval Corporation, 3265 East 80th Street, 
Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, Indus- 
trial Worm Gearing. In Canada: Peacock Brothers Limited. 
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Solid- 
molded resistance element is unaf- 


adjustments are infrequent. 
fected by heat, cold, moisture or 
length of service. It can be obtained 
in 16 resistance values from 50 ohms 
to 5 megohms, has a 1 1/16-in. di- 
ameter and extends 9/16-in. behind 
panel. Manufacturer: Ohmite Mfg. 
Co., 4974 W. Flournoy St., Chicago 44, 
Tl. 
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Mechanical Drives 


Characterized by a detachable es- 
capement mechanism, these mechan- 
ical drives require less than 2 in. be- 
tween plane of driven chart and 
mounting ring. Main arbor fits stand- 
ard chart hub and jis tied directly to 
mainspring. Drive is_ self-starting 
and direction of rotation is optional. 

Model 24-1 has 24-hour wind, and 
torque drops only from 8.6 to 4.7 Ib- 
in. between full wind and 24-hour run- 
down. Larger model 24-3 has 8-day 
wind and basic 24-hour rundown. Tur- 
rets which snap on main arbor are 
available to convert to rotations of 
2, 3, 4, 6, 8, 12, and 48 hours and 3, 
7 and 8 days. Both models wind 
through hub. 





Escapement subassembly controls 


mainspring action through simple 
connecting square. Standard escape- 
ment allows connecting square to 
turn once per hour. Special escape- 
ments can be obtained for speeding 
up chart drives so that indicated % 
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or 4-hour ranges are traversed in 1 
minute. Manufacturer: Pittsburgh 
Equitable Meter Div., Rockwell Mfg. 
Co., Pittsburgh 8, Pa. 
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Bearing Temperature Control 


Giving remote indication of bear- 
ing temperatures in Fahrenheit and 
Centigrade, Simplytrol contact meter- 
relays sound alarm, shut down ma- 
chine or apply corrective factors au- 
tomatically in the event of tempera- 
ture rise. Enclosed in a surface or 
flush-panel mounting cabinet, the 





control unit consists of a transform- 
er and a rectifier power supply for 
relays, load relay and other equip- 
ment necessary for a particular in- 


stallation. Separate meter with 
thermocouple is used for each bear- 
ing or other point to be monitored. 
Meter contacts operate directly into 
load relays with contacts rated 15 
amp 115 v. Both open-circuit and 
closed-circuit switch-type controls 
are available in various ranges from 
—75 to 2500 F. Control illustrated 
has five meters for controlling the 
bearings on a high-speed motor-gen- 
erator set. Sixth meter on panel in- 
dicates running time in hours. Man- 
ufacturer: Assembly Products, Inc., 
Chagrin Falls, O. 

For more information circle MD 18, Page 181 





Snap-Action Switch 


Fast snap action of this line of 
precision switches insures minimum 
arcing and long contact life. Com- 
pact, small in size and lightweight, 
these units have the switch mechan- 
ism enclosed in a molded plastic case. 





Single-pole double-throw, the switch 
can be wired for two-circuit, normal- 
ly open or normally closed applica- 
tions. A wide variety of protective 
metal housings, such as splashproof 
and general-purpose, adapt switches 
for control, limit and safety uses. 
Manufacturer: Exhibit Supply Co., 
Electro-Snap Div., 4218-30 W. Lake 
St., Chicago, Ill. 
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Photoelectric Counter 


Type P-1 photoelectric counter 
consists of type 20 AP5 control, type 
40 ACl1 light source and type C-36 
counter. The only equipment that 
needs to be located at the point-of- 
count is the control and light source. 
One or more electric counters may be 
placed at any convenient location and 
wired to the control. Applications in- 
clude counting of small, fragile ob- 
jects not heavy enough to actuate 
mechanical counters, freshly painted 
objects and heavy products that would 
damage mechanical counters. Fea- 
tures of the photoelectric unit and the 
light source are: Operating range be- 
tween unit and light source, six feet— 





special light sources are available for 
longer ranges; speed of operation, 600 
counts per minute—beam must be 
completely broken during counts and 
completely restored between counts 
for a period of not less than 1/20 
second; weight, 7% Ib. Features of 
the electric counter are: Power con- 
sumption, 10 watts maximum; speed 
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You don’t have to be Frank Buck.to 
know that spots on a large cai 
spell danger. But unseen spots or 
flaws in a casting are just as dangerous. 
That’s why Sivyer uses every scientific method 
known to seek out and eliminate casting spots or flaws 
that cause trouble in a casting. Zyglo, Magnaflux, Gamma ray inspection, 
plus complete laboratory control — all unite to keep a constant vigil over the 
development of a flawless casting, making sure that the integrity of 

the metal, the machined surface, and the precision 

shape of each casting can be pronounced safe — with 


the final stamp of the Sivyer © . 


A spot that identifies better steel castings 


IVYER 


SPECIFICATION STEEL CASTINGS 


You don't have to be an expert “tracker” to 
recognize the "sign" of a fine casting — 
it’s there for all the world to 


see — the inimitable Sivyer << e 





SIVYER STEEL CASTING COMPANY e@ WiLWAUREES>cHrcAes® 
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of operation, 600 counts per minute; 
maximum number of counts before 
returning to zero, 999,999; adjust- 
ment, reset knob for return to Zero; 
operating position, mounted in any 
position and as remote from the 
counting location as desired; weight, 
1.25 Ib. Manufacturer: Photoswitch 
Inc., 77 Broadway, Cambridge 42, 
Mass. 
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Four-Way Valve 


Noninterflow characteristic of the 
Ardee manual 4-way valves makes 
them especially applicable where in- 
finitely variable throttling is desir- 
able such as on handling equipment, 
road machinery, etc. These units 
control 150-psi air pressure and 
handle liquids up to 1000 psi; pipe 
sizes range from \4 to %-in. Valve 
bodies, depending on service, are 
either aluminum or brass, and mold- 
ed tubular sealing members of dif- 
ferent resilient materials are avail- 
able according to service require- 
ments. 





a tubular sealing 


In operation, 
member slides over the peripheral 
surface of a rotor, maintaining in- 
timate contact during operation. Wip- 
ing action of the sliding seal pre- 
vents pipe scale and foreign mate- 
rial from lodging between the seal- 


ing surfaces. There is a minimum 
pressure loss through the valve be- 
cause the internal flow passages are 
of the same diameter as the nom- 
inal pipe size and are unobstructed. 
Manufacturer: Barksdale Valves, 
4905 Sante Fe Ave., Los Angeles, 
Calif. 
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Duplex Cycle Timer 


When energized, type DU duplex 
cycle timer will open and close one 
or two load or control] circuits either 
continuously or will complete one 
cycle and stop. Opening of one cir- 
cuit is followed by closing of the 
other circuit and vice versa. On and 
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off periods can be adjusted independ- 
ently of each other by means of sep- 
arate knobs and dials. Eleven dif- 
ferent dials ranging from 15 seconds 
with %-second scale divisions to 6 
hours with 15-minute divisions are 
available. Single-pole double-throw 
switches have silver contacts and are 
rated 10 amp on 115 v. Manufactur- 
er: R. W. Cramer Co., Centerbrook, 
Conn. 
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Hydraulic Pressure Control 


Designed for precise control by 
means of hydraulic pressure actua- 
tion, this cartridge-type_ electric 
switch will cut in and cut out electric 
circuits with as little as 12 to 18 per 
cent pressure differential. Unaffected 





by pressure surges, unit will with- 
stand temperatures ranging from 
—65 to 160 F without loss of ac- 
curacy. It will not fail from mechani- 
cal or hydraulic shock. It operates 
immediately with every start of pump 
and requires no pressure build-up. 
Small, lightweight and silent, the 
switch is quickly and easily adjusted 
without breaking line. Switches with 
preset limitations can be obtained. 
Manufacturer: Pantex Mfg. Corp., 
Hydraulics Div., Box 660, Pawtucket, 


R. I. 
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Rotary Actuator 


Weighing less than 1 lb, Model 
167A rotary actuator can develop a 
maximum peak output of 110 in-hb 
and requires less than 1 second for 
full 90-degree shaft rotation under its 
normal rated peak load condition of 
60 in-lb. Actuator shaft speed varies 


over operation cycle so that valve ~ 
closing begins at high speed but ~ 


actual shutoff takes place at slow 
speed to minimize ram effects in hy- 
draulic system. Unit incorporates ad- 
justable slip clutch which compen- 
sates for possible hydraulic surge 
loads. Positive mechanical stops are 
used, and provision can be made for 





manual operation in event of power 
failure. Integral 26-v d-c split-series 
motor is rated for an intermittent 
duty cycle of 1 second on and 5 sec- 
onds off. For fuel, oil and pneumatic 
valve applications, the actuator can 
also be used with heat and hydraulic 
control valves, locking controls, dam- 
pers, etc. Manufacturer: Lear Inc., 
Electro-mechanical Div., 110 Ionia 
Ave., N. W., Grand Rapids 2, Mich. 
For more information circle MD 24, Page 181 





Current & Temperature Relays 


Type D-3 relay protects d-c circuits 
against overcurrent, undercurrent and 
reverse current. Operating voltage 
is supplied by a shunt in series with 
the protected line; moving coil is in 
parallel with the shunt so it will re- 
ceive current proportional to the cur- 
rent flowing in the protected line. 

Type DT-3 relay protects transfor- 
mers and a-c or d-c motors and gen- 
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_ AT THESE modern components 
...a total of 7... motors, con- 
trols, pumps . . . all Allis-Chalmers... 
all on one machine . . . all backed by 
the same manufacturer to give you com- 
plete unit responsibility ! 


This Niagara alkali wash and rinse 
unit is manufactured by G. S. Blakes- 
lee & Company of Chicago, Ill. It 
handles trays up to 24 inches by 30 
inches at conveyor speeds of two feet 
per minute. An Eastern plant is saving 
more than $3000 per year with this unit 

d on maintenance and down time 
over the obsolete model it replaced. 


Savings like these are in part made 
possible through the selection of de- 
pendable, coordinated components . . . 


ALLIS-CHALMERS << 


backed by a single responsibility for 
their performance. They offer a team 
that provides protection against unnec- 
essary down time, maintenance and 
prolonged repair. 


BACKED BY NATION-WIDE SERVICE 


Over 80 Allis-Chalmers Certified Ser- 
vice — are located in all major 
industrial areas. This means your cus- 
tomers can get fast, factory approved 
service no matter where they are located. 
It’s the kind of service they demand... 
and get when you incorporate Allis- 
Chalmers components. 

For details on specifications, check 
your needs in the coupon at right. 


Leaweweeseeeseeseeseesaen 


ALLIS-CHALMERS, 1001A SO. 70 ST. 
MILWAUKEE, WIS. 


Please send me: 

Handy Guide for Electric Motors Bulletin 
51B6052 

Flange Motor Specification Sheet 51$7234 

General Purpose Motor Controls Bulletin 
14B7132 

Handy Guide for Centrifugal Pumps Bulle- 
tin 5386059 
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erators from abnormally high temper- 
atures. An exploring coil in the 
windings of the protected apparatus 
forms one leg of a resistance bridge 
that supplies the operating energy for 
the relay. 

Both relays have single-pole double- 
throw contacts. A permanent magnet 
core within the moving coil of the 
relay supplies a constant magnetic 
field and cuts the size of the relay 
approximately in half in comparison 
to its predecessor, D-2. Manufacturer: 
Westinghouse Electric Corp., Box 
2099, Pittsburgh 30, Pa. 
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Insulated Grommet 


Designed for insulating blanked 
holes in metal, Sta-Put grommets 
prevent cutting, chafing, shorting or 
rattling of wires, cables, conduit, tub- 
ing and pipe passing through such 
holes. An expanding-type hand too! 





rolls and forces curled prongs tight- 
ly agaist under surface to insure 


permanent installation. Formed of 
steel and insulated with neoprene, 
grommets are available in six sizes 
with 5/16 to 1-in. holes. Manufac- 
turer: Automotive Rubber Co., 8601 
Epworth Blvd., Detroit 4, Mich. 


For more information circle MD 26, Page 181 


Air Control Valve 


Designed for unrestricted air pass- 
age of 250 cfm at 100-psi line pres- 
sure, this four-way %-in. air control 
valve is base mounted and has mani- 
fold pipe ports for concealment of 
piping. Actuating means is a slid- 
ing-seal valve; main body has dia- 
phragm-sealing action. Manufactur- 
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er: Scovill Mfg. Co., A. Schrader’s 
Son Div., 470 Vanderbilt Ave., Brook- 
lyn 17, N. Y. 
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Nonstretching Leather Belt 


Reinforced with synthetic cords 


placed between leather plies, Cordan 
flat leather belt has a “controlled 
stretch” feature which prevents per- 





manent elongation under load and 
thereby eliminates slipping. The belt- 
ing is available in widths up to 24 
in., either endless or with laps pre- 
pared or for installation with Clipper 
belt hooks. Manufacturer: S. R. 
Sikes Co., Dept. MD, 1028 S. Third 
St., Minneapolis 15, Minn. 

For more information circle MD 28, Page 181 





Electrical Connector 


For armored cable in sizes 14-2 and 
3 through 10-2, and for %-in. flexible 
conduit, this all-steel No. 321, 90-de- 
gree %-in. angle connector fits easily 





into boxes. Case-hardened locknut 
bites into box for positive ground 
and will not loosen under vibration. 
Tite-Bite clip employs single screw 
to .lock cable. Smooth connector 


bushing protects insulation on type T 
or TW wire. Connector is Under. 
writers’ Laboratories listed. Manv- 
facturer: Thomas & Betts Co., Eliza. 
beth 1, N. J. 


For more information circle MD 29, Page 18) 


Air Cylinder Control 


Available in three and four-way 
models with 4 and %-in. pipe sizes, 
880 series valves afford quick, posi- 
tive control of small air cylinder op- 
eration. They can be supplied with 
vertical and horizontal handle—both 
with or without spring return — 





double-treadle foot lever or single- 
treadle foot lever with spring return. 
Flexibility of use is provided by in- 
terchangeability of parts and use of 
bases with bottom or side ports which 
are separate for manifold mounting. 
Level seat is standard; nonlevel, op- 
tional. Two or three-position lock- 
ing, nonlocking or combination ar- 
rangement can be supplied. Manu- 
facturer: Ross Operating Valve Co., 
120 E. Golden Gate Ave., Detroit 3, 
Mich. 

For more information circle MD 30, Page 181 





Shaded-Pole Motor 


Of the shaded six-pole type, this 
Space Saver fractional-horsepower 
motor features a 15/16-in. stack as 
compared with the 116-in. stack of 
standard equivalent motors. The mo- 
tor can be obtained in ratings of 1/15, 
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ON YOUR ICE CREAM? 


Just because you used catsup on your steak, the waiter 
shouldn’t assume you use it on the rest of your dinner too! 
m. And just because one bearing is best lubricated by one 
ot particular grade of oil, you shouldn’t assume that the 
w same oil is best for a// bearings on that machine. In many 
P- cases it isn’t. 


ar OIL CUPS permit you to lubricate each bear- 
= ing with the oil best suited to that bearing—thus 
: prolonging bearing life, reducing maintenance 
ia costs, cutting down-time, boosting production. 


And oil cups fortunately cost very little. 


Gits oil cups have been the standard for industry for 
is more than 40 years. Gits Bros. has the largest selection 


yer 


as of oil cups available anywhere. Call on Gits Bros. for a 
prompt, efficient solution to your lubrication problems. 


Write for free Price Guide Catalog 


ITS BROS. MFG. CO. 
1868 S. Kilbourn Ave. ¢ Chicago 23, Ill. 


10- 
5, 





G 
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1/20, 1/25, and 1/30-hp with a no 
load speed of 1150 rpm and a full 
load speed of 1000 rpm. Manufac- 
turer: Fasco Industries Inc., Roches- 
ter 2, N. Y. 
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Self-Locking Nut 


Improved design of Gripco lock 
nuts utilizes six “double triangle” 
thread deflection areas instead of the 
previous three to increase holding 





power nearly 50 per cent and thus 
provide ample grip to withstand se- 
vere vibration and strain. Shape of 
the projections on the weld nuts has 
been changed so as to give firm, uni- 
form metal-to-metal contact during 
application of welding current. Thin 
and Hi nuts are made as well as all 
standard sizes. Many types are fur- 
nished in stainless steel and nonfer- 
rous metals. Manufacturer: Grip 
Nut Co., 310-W S. Michigan Ave., 
Chicago 4, Ill. 


For more information circle MD 32, Page 181 


Front-Surface Mirrors 


Having a reflectivity of about 93 
per cent in the visible spectrum, these 
front-surface mirrors produced by the 
Zeno-Kote process can be made to 
meet any optical or dimensional tol- 
erances. Reflecting surface is pro- 
duced by thermal evaporation of 


special aluminum alloy under high 
vacuum. Deposition of extremely hard 





WEW PARTS and MATERIALS 





but transparent film, which does not 
affect reflectivity, protects reflecting 
surface: Suitable for use in precision 
electronic and optical equipment, 
mirrors can be dusted or wiped with- 
out damage to reflecting surface. 
Manufacturer: Zenith Optical Labora- 
tory, 123 W. 64th St., New York 23, 
+. ie 
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Snap-On Beading 


Raw edges of products of plastic, 
wood, leather, metal and other ma- 
terials can be protected and ‘dressed 
up’ by application of this stainless 
snap-on beading. Hand tool is used 
to apply small toothed clips at in- 
tervals along edge. Moulding snaps 





over these clips with permanent 
gripping action, completely concealing 
them. Edge can be formed for any 
shape or size of product. Trim is 
presently available in %-in. diameter 
for edges 0.1-in. thick. Manufacturer: 
Spotrim Corp., 15301 Mack Ave., De- 
troit 24, Mich. 
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Electronic Rectifier 


Available in wall and floor-mounted 
styles, these electronic rectifiers are 
for general-purpose industrial and 
commercial applications operating on 
115/230 or 230/460-v single or three- 
phase current. Standard units can 
be supplied with constant or adjust- 
able direct-current output voltages in 
ratings as high as 230 v, 87 amp. 
Adjustable-voltage models have range 
of 60 to 100 per cent of rated output 
voltage. 

All components, including anode 
transformers, are mounted in factory 
assembled enclosures which simplify 
installation, inspection and mainte- 





nance. Manufacturer: Westinghouse 
Electric Corp., Box 2099, Pittsburgh 
30, Pa. 

For more information circle MD 35, Page 181 





Silicone-Coated Fabric 


High tensile strength, impermeabil- 
ity, heat and cold resistance, light 
weight, flexibility and good dielectric 
strength are properties of Cohrlastic 
3500 silicone rubber-coated Orlon fab- 
ric. Diaphragms made from this ma- 
terial have long flex life, can be flat 
or convoluted, and will operate at 
temperatures from —75 to 300 F. 





They are particularly applicable 
where pressure differentials are low 
and quick response to slight change 
is desired. Cohrlastic can be sup- 
plied either as a fabric 0.01, 0.010 or 
0.017-in. thick, or in the form of 
finished diaphragms as _ illustrated. 
Manufacturer: Connecticut Hard Rub- 
ber Co., New Haven, Conn. 

For more information circle MD 36, Page 18! 





Cageless Roller Bearing 

This Guiderol cageless roller bear 
ing is constructed with tapered guide 
rail on inside diameter of outer race. 
Retaining ring is snapped over Op- 
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posite side of roller grooves to make 
assembly self-contained. Rollers are 
grooved to match guide rail. Right- 
angle alignment of rollers to their 
direction of travel is automatically 
maintained by momentary contact of 
guide rail and groove when tendency 
to skew arises. Manufacturer: Mc- 
Gill Mfg. Co., Valparaiso, Ind. 
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Spin-Lock Screw 

Ratchet-like teeth on underside of 
head fasten Spin-Lock screw securely 
to surface without washer. Locking 
power is positive and screw can be 
hopper-fed. It fastens flush with sur- 





face -ith no protrusion to catch 
fingers or clothes. Standard sizes are 
available with hex, pan, truss or flat 
head. Manufacturer: Russell, Burd- 
sall & Ward Bolt & Nut Co., Port 
Chester, N. Y. 


For more information circle MD 38, Page 181 





Speed Reducers 


These new single and double-reduc- 
tion industrial speed reducers are 
available in ratings up to approxi- 
mately 3000 hp. Gearing is standard 
AGMA hobbed double-helical. A high 





helix angle results in smooth opera- 
tion, less vibration at higher speeds, 
and uniform tooth loading and wear. 
Fabricated steel housings and hard- 
ened pinion shafts and gears mini- 
mize weight and mounting space. 
Manufacturer: Westinghouse Elec- 
tlie Corp., P. O. Box 2099, Pitts- 
burgh. 


For more information circle MD 39, Page 181 
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why SILASTIC works hest 












as a dielectric material 
from —100° to +500°F. 


Over that wide temperature span 
only Silastic, the Dow Corning Sili- 
cone Rubber, remains resilient and 
retains high resistance to weathering, 
moisture, oxidation and ozone. Add 
good dielectric properties to those 
advantages and you have the reasons 
why Silastic is an excellent insulating 
material for high temperature, high 
voltage cable and for use in equip- 
ment where mechanical breakdown 


Silastic* is extruded over wire and cable 
og ‘ ; ranging in size from No. 22 to 500,000 
limits the effectiveness of resinous circular mils to provide insulation at 
insulating materials. temperatures from — 80° to 400° F. 


Many engineers are familiar with Silastic as a remarkably heat stable and 
oil resistant rubberlike gasketing and sealing material for use between 
—100 to 500° F. Silastic as a dielectric for ignition and intercommuni- 
cation cable and for field and armature coils is, however, a relatively new 
development. That’s why Dow Corning has made available reprints of a 
recent article giving the most up-to-date information on the physical, 
chemical and dielectric properties of Silastic. To receive your copy, phone 
the nearest branch office or write for Reprint No. P-21. 


*T.M. REG. U.S. PAT. OFF. 





DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 
Atlanta @ Chicago ¢ Cleveland @ Dallas 
los Angeles @ New York 
in Canada: Fiberglas Canada, Lid., Toronto 
In Great Britain: Albright and Wilson, Lid., London 
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For additional information on this new equipment see Page 181 


Double-Pulse Generator 


Model 902 generator is a basic lab- 
oratory instrument for testing resolu- 
tion of high-speed scaling circuits, 
simulation of response of radiation- 
measurement devices, evaluating re- 
sponse of electronic gates and switch- 
es, testing television equipment and 
checking characteristics of such de- 
vices as wide-band amplifiers. Pulse 
amplitude is individually adjustable, 
without cross effect, from 0 to 50 and 
0 to —200 v. Amplitude of both 
pulses can be varied after mixing 
by means of a continuous fine control 
and a 10-to-1 step attenuator. Pulse 
rise time is 0.05-microseconds; dura- 
tion is individually adjustable from 
0.15 to 1.5 microseconds. Spacing be- 
tween the two pulses is continuously 
variable in two ranges: —0.5 to 3 
microseconds. Repetition rate is ad- 





justable in ranges of 1 to 10, 10 to 
100 and 100 to 1000 cycles, and can 
be externally triggered. Output im- 
pedance is approximately 400 ohms. 
Overall accuracy of control calibra- 
tions is plus or minus 5 per cent over 


entire range. Manufacturer: Berkley 
Scientific Co., Richmond, Calif. 


For more information circle MD 40, Page 181 


Electric Hand Tachometer 


Speeds encountered in motor and 
generator testing, process control and 
maintenance work can be measured 
by type 25D hand tachometer. Ranges 
of 100-1000, 200-2000, and 500-5000 
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rpm and fpm, and 10-100, 20-200 and 
50-500 fpm are available. Range ex- 
tending adapters can be obtained to 
measure speeds as low as 20 rpm and 





as high as 50,000 rpm. Features in- 
clude self-calibrating check circuit, 
quick response and low operating 
torque. Unit is undamaged by over- 
speeding or selection of wrong range. 
It is supplied in carrying case com- 
plete with accessory tips, extension, 
feet-per-minute disks and _ instruc- 
tions. Manufacturer: Metron In- 
strument Co., 432 Lincoln St., Denver 
9, Colo. 
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Oscilloscope Tracer 


Cathode ray patterns of a repeti- 
tive nature can be traced directly on 
graph paper by means of the Oscillo- 
scope-Tracer, an optical superposi- 





Projected pattern is 
Double- 


tioning device. 
exact size of original trace. 


coated lens with high-reflection upper 
surface and high-transmission lower 
surface will not cause parallax. Arm 
carrying lens is adjustable in length 
to fit any standard oscilloscope. Op- 
erator sees reflection of cathode-ray 
trace superimposed on paper directly 
below lens. Small lamp in base of 
device provides illumination for trac. 
ing. Manufacturer: Robert A. Wal- 
ters Inc., Dept. MD, 4 Gordon St, 
Waltham 54, Mass. 
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Vibration Tester 


Powered by self-contained flash- 
light batteries, Model P Davey Vib- 
rometer can measure amplitude of 
machine vibrations. Held in hands 
against machine to be tested, instru- 
ment indicates vibration amplitude by 
width of oscillation of light beam on 





graduated ground glass scale. Two 
models are available which magnify 
vibratory motion either 125 or 250 
times. Detachable 8-in. long probe 
is furnished for measuring directly on 
surface of rotating shaft. Probe is 
housed in tube and runs in ball bear 
ings. Manufacturer: Vibroscope Co 
6 E. 39th St., New York 16, N. ¥. 
For more information circle MD 43, Page 18! 
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Hydro-Fio Booster Pumps 


uty i ug with BO ae a! 
assure Certacuty in Seatiug with 
Booster pumps must be in a condition to function efficiently at all 4 é A I S 


times—frequent “time out” for repairs or adjustment would destroy 
most of their usefulness. That’s why Bell & Gosset Company, Morton 
Grove, Illinois, makes mighty certain that component parts are the best 
they can get—and why, for many years, ROTARY SEALS have been 
their choice for assuring Certainty in Shaft Sealing on the various units 
in their well-known line of pumps. THE 


This particular adaptation of the time-tested ROTARY SEAL principle ROTARY 

was specially engineered to give top efficiency in conjunction with SEAL ‘ 

other elements in the Hydro-Flo design. Similarly, “tailor-made” ap- PRINCIPLE [ sec 
plications have been worked out by our shaft-sealing specialists for is the original approach to 
equipment in many diverse fields, wherever Certainty in Shaft Sealing a practical solution of a uni- 
is essential for continuous satisfactory performance. ROTARY SEAL can versally troublesome prob- 


help with your problem, too. Call us in at the drawing-board stage for best lem. Our booklet “SEALING 
results—our broad experience WITH CERTAINTY” enpiains 

; and illustrates the principle. 
can often suggest the simplest We're glad to send it to you 
design approach from the without obligation. 


shaft sealing standpoint. 


mechanical 


/rotating 
shafts 
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PRONOUNCED "MACK-IT” 


Jos // ) r . 


it Hollow Lock Screws 


positive locking that stays 


locked; can be 


repe 


adjusted 


satedly with no loss of 


efficier 





BETTER, FASTER SERVICE 
WITH THIS 
COMPLETE MAC-IT LINE! 


Because many standard types of Mac-its are 
stocked throughout the country for quick 
delivery, and because specials can be engi- 
neered to your own specifications, you'll find 
it pays to investigate Mac-its first. 

Mac-it’s 35 years’ experience in the manu- 
facture of heat-treated, alloy steel screws is 
your assurance of precision, uniformity and 
strength. Sold through leading industrial dis- 
tributors from coast to coast and in Canada. 
Write for new catalog today! 


Other Mac-it products include: 


Socket Screw Keys 
Square Head Set Screws 
Hexagon Head Cap Screws 
«++ and many others 


Socket Head Cap Screws 
Hollow Set Screws 
Stripper Bolts 

Hollow Pipe Plugs 








MEN 


OF MACHINES 


Chicago Screw Company announces the appoint- 
ment of Carl Voorhies as chief engineer of the Valve 
Tappet Division. He will supervise the activities of 
a fully equipped laboratory for customer service in 
the solution of valve lifter and valve gear problems, 
in addition to research and experimental work on 
hydraulic valve tappets for use in new type high- 
compression overhead valve engines. Mr. Voorhies 
spent two years as consultant to several automotive 
manufacturers, and he has played an active part in 
the development and perfecting of hydraulic valve 
lifters and the technique for valve motion studies, 
He is the author of a number of articles and tech- 
nical papers on valve tappets and valve gear. 





Harold C. R. Carlson 


Carl Voorhies 


Harold C. R. Carlson, head of the Carlson Co., de- 
sign consultants, has been elected chairman of the 
New York District Council, American Society of Test- 
ing Materials. Mr. Carlson is well known in engineer- 
ing circles, was the founder and first president of the 
Technical Societies Council of New York and is ac 
tive in the ASME Machine Design division. He has 
had many technical papers published covering the 
metallurgy of spring steels and nonferrous alloys, hy- 
drogen embrittlement, stress analysis, etc., and is the 
author of the Spring Design section of the new Tool 


Engineers Handbook. 
+ 


Clarence A. Sherman has been appointed chief el 
gineer of the Warner Division of the Clinton Machine 
Co. Before joining the Warner Division, Mr. Sher- 
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From your designs we'll furnish a pre- 
cision replica in bronze, in standard or 
special alloy, including helical cuts, 
chamfers, recesses or tapers. We have 


excellent facilities for producing a wide - 


variety of simple or complex sizes and 
shapes in any quantity for many appli- 
cations, including aircraft, marine, 
tanks and other military equipment. 
Laboratory control and inspection 





methods hold rigidly to your specifica- 
tions. Research and engineering con- 
sultation service is available without 
obligation, Our seven manufacturing 
plants also produce a complete line of 
silent sleeve bearings in many combi- 
nations of size, design and materials 
for a multitude of applications. 


Your inquiry is invited. 


FEDERAL-MOGUL CORPORATION, 11045 SHOEMAKER, DETROIT 13, MICH. 





OVER FIFTY YEARS OF CONTINUOUS BEARING EXPERIENCE 
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RAW MATERIAL 


The custom molder has long since resigned himself 
to his allotted position in the plastics industry, tucked 
cosily behind the eight ball. It does have the doubtful 
advantage of being shady there. This will not stop 
him from letting out with occasional cries of pain 
when someone rolls the aforesaid eight ball over on his 
toes without warning. He doesn’t like to be disturbed 
at his efforts to make a meal from the incautious 
items which flit in his direction. 


The ebb and flow of plastics raw materials are a 
matter of real concern to him. At times this concern 
rises to wonderment. . 


Case history No. 1—Phenolics. . .During the war, 
many molders had to shift their sources of supply 
from the accustomed channels. After the war, 
phenolics were scarce and went on allotment. Some 
makers set the allotment on pre-war purchases, some 
on war purchases. Result—headaches for the un- 
lucky ones. 


Case history No. 2—Polyethylene. . .This was the 
darling of radar. When wifely intuition proved 
scientifically accurate in plotting the whereabouts 
of her wandering spouse, it was discovered that the 
demand for this plastic was non-existent. So the R.M. 
M. (Raw Material Makers) called on the molders to 
find uses. That takes time, so the R.M.M. were pro- 
bing too. Result—1948, supply plentiful; 1949, on 
allocation; 1950 (first quarter), supply plentiful; 
1950 (second quarter), oa. allocation. 


Case history No. 3—Polystyrene. . . .This one really 
speeds up the confusion. January 1950, overnight 
delivery; April 1950, pending price war; May 1950, 
perhaps 60 days. 


All the poor custom molder has to do is convince his 
customers that they should order molded parts three 
months ahead and that their competitors are, to put 
it mildly, exaggerating if they claim to have an in- 
side track and can get material any time they order 
it. 


We are used to our position relative to the aforesaid 


eight ball, but we get confused when someone pushes 
it over on us without fair warning. 


A 


George K. Scribner, President 


Boonton Molding Co., Boonton, N. J. 


Advertisement 
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man was in charge of the development and design of 
aircraft hydraulic valves and systems for Vickers 
Inc., where he worked for the past nine years. 


¢ 


General Electric Corp. has announced the appoint- 
ment of Thorn L. Mayes as manager of the Lynn 
Motor Engineering Division. Mr. Mayes will have 
full responsibility for the engineering of all motors 
manufactured at the company’s Lynn, Mass. works, 

6 


Leonard J. Maguire has been appointed works man- 
ager of the scale plant of Fairbanks, Morse & Co. In 
1948 Mr. Maguire was made chief engineer, which 
position he has held until his recent advancement. 


¢ 


Paul Maurer has been appointed vice-president of 
National Pneumatic Co. Inc., Boston, Mass. 


S 


Charles H. Colvin has been elected executive vice 
president of the G. M. Giannini & Co. Inc. Mr. Colvin 
will be in charge of all company manufacturing and 
engineering activities. Mr. Colvin was founder of 
the Pioneer Instrument Co. and was formerly asso- 
ciated with Kollsman Instrument Co. 

Sd 


Glenn Baumhardt has been named vice-president in 
charge of engineering for Redmond Co. Inc. Mr. 
Baumhardt joined the Redmond Company in 1940. 
From 1943 to 1948 he was sales manager. He ad- 
vances to his new position from vice-president in 
charge of sales-engineering, a liaison activity between 
the sales and engineering departments. 

° 


E. A. DeZubay and G. W. Hardigg, engineers of 
the Westinghouse Electric Corp. have received the 
Benjamin Garver Lamme scholarships. 


° 


J. David Wright has been appointed assistant man- 
ager of the General Electric Company’s Industry Di- 
visions at Schenectady, N. Y. Mr. Wright will be re- 
placed in his former position as manager of the In- 
dustrial Engineering Divisions by Frederic M. Rob- 
erts. Leonid A. Umansky will assume the post of 
manager of engineering succeeding Mr. Roberts. 


¢ 


Willys-Overland Motors Inc. announces the appoint- 
ments of Miguel Ordorica, George W. Scharbach and 
Harold Klas to new positions on the engineering 
staff. Mr. Ordorica has been named special assistant 
to the chief engineer. Mr. Scharbach succeeds Mr. 
Ordorica as assistant director of research. Mr. Klas, 
formerly a designer, has been named a special liaison 
engineer, working directly under Mr. Ordorica in 
maintaining engineering department contacts with the 
National Defense Establishment. 


. 


Johh R. Rhinehart has been named vice president 
in-charge of engineering and development for the 
Belco Industrial Equipment Division of the Bogue 
Electric Co. 
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Reprints from this or other Logbook pages are available for your files. Request them from our Redwood City, California office 
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How careful design 
solves difficult sealing problems 


Equipment designers who give advance 
consideration to bearing protection find it 
pays off in more dependable performance. 
Agood example is the new rocker-arm type 
shovel which is bringing new economy and 
efficiency to the costly job of moving earth, 
heavy ores and other materials. Since the 
equipment operates in tough abrasive con- 
ditions, bearing protection was. a major 
design problem. 


al 


tion of the mechanism. Furthermore, since 
five seals are required, power absorption is 
a factor. 


Three types National Syntech* 
oil seals are utilized 


The inherent characteristics of National 
Syntech Seals make them ideal for this ap- 





FIGURE 1— Typical transmission from rocker-arm type shovel 


A variety of sealing problems 
encountered 


The power transmission (Fig. 1) operates 
intermittently clockwise and counter clock- 
wise at four cycles per minute. Speeds vary 
from a maximum of 1500 r.p.m. at the 
power intake to 60 r.p.m. at the main shaft. 
Three distinct conditions are presented: 
flooded lubrication at the power intake, 
splash lubrication at main bearings and 
grease pack in the pillow block. Thus three 
sealing problems are encountered all of 
which are affected by the reciprocating ac- 


* Trade Mark Registered 


plication. They are designed for minimum 
shaft contact, hence create very low drag. 
At the same time, they are capable of 
“zero-leakage” under flooded conditions. 
A spring-tensioned Syntech seal with a 


FIGURE 2 





leather auxiliary member mounted in op- 
posed position (Type 20,000-S-24) (Fig. 2) 
is used for the power intake shaft, where 
extraneous dust conditions exist. Two dual- 
lip Syntech Seals (Type 20,000-S) (Fig. 3) 
are employed at the upper main bearings 
where heavy abrasive materials must be 
withheld and a light lubricant retained. 
At the pillow block, which is subjected 





FIGURE 3 


to the heaviest abrasive exposure, an un- 
usual expedient was adopted. Two dual-lip 
Syntech Seals (Type 330,000) (Fig. 4) with 





FIGURE 4 


lips mounted in tandem are installed with 
the lips facing outward. This installation 
provides maximum protection from heavy 
extraneous abrasives and permits cleaning 
the bearings and seals by forcing heavy 
grease through from the inside with a grease 
gun during regular lubricating periods. 

National Oil Seal engineers’ experience 
with every conceivable kind of oil or fluid 
retention problem is yours for the asking. 
The chances are good that the seal you need 
has already been developed, in which case 
you'll save much in tooling costs. However, 
if special designs are necessary we are ready 
to help you. 


“Let Your Decision be Based on Precision’”’ 





NATIONAL MOTOR BEARING C0., INC. 


General Offices : Redwood City, California 
Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert, Ohio 
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CALL IN A NATIONAL ENGINEER FOR RECOMMENDATIONS 


BUFFALO, N. Y. 
CuicaGo, ILL. . 
CLEVELAND, OHIO 
DALLAS, TEXAS 
DETROIT, MICH. 
DowneEy (Los Angeles Co. 7“ CALIF. 
Kansas City, Mo. 
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. . ». 56 Arlington Place, Grant 2280 

7 Reem 2014 Field Building, Central 6-8663 

21 O Heights Rockefeller Bldg., Yellowstone 2720 
30' Highland Park Village, Justin 8-8453 

. Room 1026 Fisher Building, Trinity 1-6363 

. 11634 Patten Rd., Topaz 2-8166 
. 5314 East 12th, Westport 8111 


MILWAUKEE, Wis. 


PHILADELPHIA, PA. . 


East SYRACUSE, N. Y. 
WICHITA, KANSAS 


NEw York Ciry, N. Y. 


REDWoop Ciry, CALIF. 
WEST SPRINGFIELD, MASS. . 


. 647 West Virginia St., Marquette 8-8986 
. 122 East 42nd Street, Lexington 2-8260 


401 North Broad Street, Bell-Walnut 2-6997 


. Broadway and National, Emerson 6-3861 
1025 Elm Street, Springfield 2-1881 
. 226 Roby Avenue, East Syracuse 366 


. 340 North St. Francis Ave., Wichita 2-6971 
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A Cambridge One Direction W eave Belt, chain driven and 
fitted with stiffening rods, carries raw wool through the 
continuous drying operation. The wide-open mesh permits 
free passage of the warm, dry air for fast, clean drying. 


with Cambridge 


WIRE BELTS 


Cambridge Wire Belts are efficient workers in your 
field. They serve in heat, cold, corrosive and wet pro- 
cesses; through packaging and assembly operations— 
moving quickly or slowly at constant or varying 
speeds. Wherever a material can be processed during 
movement, a Cambridge belt can, and does, save 
time, money and floor space. 


Cambridge offers you a modern engineering staff with 
experience in your field and skilled workmen to pro- 
duce the right belt in the correct mesh and weave, 
metal or alloy to perform your operation better... 
for longer. 


Consult your Cambridge representative—look 
under “‘Belting, Mechanical’’ in your Classified 
Telephone Directory or write direct. 


FREE BOOK—Famous throughout indus- 
try as the most valuable reference work 
on belts and conveyor systems. Write 
for your free copy... 


Cambridge Wire Cloth Co. 


Department N 
Cambridge 9, Md. 





Zp 


Wire cloth im on 


in rolls 





Also spec Teli pacts: 


Valacme del olalaelilelar; 


INDUSTRIAL CITIES 


IN PRINCIPAL 
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‘PATENTS 


Maen ETIC CLUTCHING MECHANISM employ- 
ing a stationary winding provides a unit of simple de- 
sign and small size well suited for computing devices, 
ete. The coil is attached to the stationary outer hous- 
ing, surrounding two rotating cups positioned rim-to- 
rim on the input and output shafts. De-energizing 
the coil permits the spring-biased right cup to move 
axially and engage a friction surface on the station- 
ary housing, thus locking the output shaft. Ener. 
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gizing the coil pulls the two cups into contact to 
couple input and output shafts. The rigid bearing 
construction employed permits using a small axial 
cup spacing (0.005-inch , which results in a strong 
flux concentration between the cup rims and permits 
use of relatively few ampere turns on the coil. Robert 
F. Garbarini and Robert S. Edwards: have assigned 
the patent, No. 2,490,044, to The Sperry Corp. 


Hieu-srrep ROTATING PARTS and accompany- 
ing reduction gearing for low-speed synchronous 
clocks or timers are eliminated by a novel electro 
magnetic device for transforming a-c power into me 
chanical movement. As covered in patent 2,509,391, 
granted to William L. Hansen and James M. Hush 
and assigned to Hansen Manufacturing Co., the de 
vice consists of a solid bar armature magnet carTy- 
ing a crown gear mounted on a vertical column 80 
that the gear can rock about the vertical axis in the 
manner of a swash plate. Two other magnets, lo 
cated 90 degrees from the bar magnet, are attached 
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LE + BOST-BRONZ Bearings carry their 
BRON own lubrication. The oil cushion adds to 


GS %, life and to load capacity. 


Over BOST-BRONZ Bearings save money. 
ys Present All Ov No oil holes or grooves to machine. 


Longer service. 


BOST-BRONZ Bearings are quieter 
and cleaner. An oil film to start on and 
= ee aa to run on. No oil drip or waste. No open- 
! . ings for grit, lint or dirt. 





“4 BOST-BRONZ Bearings are easy to 
assemble and size. Simple press fits 
without machining. Available in wide range 
of sizes, from stock. 



















q FOR QUICK, COMPLETE INFORMA- = BOST-BRONZ Bearings have the 
TION ON BOST-BRONZ BEARINGS " quality and precision for superior 
to dia eal tead performance. They can be applied with 
» prices, tolerances and load ratings, confidence to heavy loads, light loads, 
ng see Boston Gear Catalog No. 55. Write high speeds, low speeds, static loads and 
tal for copy of this valuable reference cata- shock loads. 
Po: log and data book, and for the location 
y of your nearby stock. 
ert 
ed 
STOCKED IN 6 TYPES — CYLINDRICAL BEARINGS, FLANGE BEARINGS, THRUST 
BEARINGS, CORED BARS, SOLID BARS AND PLATE STOCK — AT YOUR NEARBY 
BOSTON GEAR DISTRIBUTOR’S — 85 COMPLETE TOCKS IN NORTH AMERICA 


BOSTON GEAR WORKS (=> 


64 HAYWARD ST., QUINCY 71, MASS. 





Pillow Blocks 
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Need <*ven” Brushes 


That Can Take It? 


“PITTSBURGH” can solve 


your Brush Problems too! 


In the complete Pittsburgh line are brushes of 
all types (including wheels, sections and assem- 
blies), readily available for your use. 


Or you may have what seems to be a compli- 
cated brush problem. If so, you can count on 
Pittsburgh ingenuity to design special brushes 
for the most unusual jobs. Time and time again, 
Pittsburgh has supplied the answer for leading 
firms in almost every industry . . . glass, steel and 
plastics . .. rubber, paper, automobile and dozens 
more. Write or call for information, or for a con- 
sultation with a Pittsburgh engineering repre- 
sentative. No obligation. Just phone or write 
PITTSBURGH PLATE GLass Company, Brush 
Div., Dept. W-1, 3221 Frederick Avenue, 
Baltimore 29, Maryland. 


PITTSBURGH 
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G PITTSBURGH PLATE GLASS COMPANY 


BRUSHES « PAINT « GLASS « CHEMICALS ¢ PLASTICS 
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to the latter by a leaf spring. Energizing the mag- 
nets causes alternate attraction and repulsion, in a 
vertical plane, of the armatures. Since the two short 
magnets are attached to the crown gear indirectly 
(through the leaf spring and bar magnet) the thrust 
or tilt imparted to the crown gear by the short mag- 
nets lags the thrust from the bar magnet. The com- 
bined action of the magnets rocks the crown gear 
about a second crown gear in the output train. Dif- 
ferent numbers of teeth in the two crown gears re- 
sult in a small advance of the output gear for each 
current pulsation. Since all parts are relatively slow 
moving, this design provides negligible bearing wear, 
decreased noise and longer life. Weights of the mov- 
ing parts can be made such that the natural fre- 
quency corresponds to the current frequency, so that 
minimum power is required for operation. 


Constant ACCELERATION AND DECELERA- 
TION independent of the load are characteristics ob- 
tained with a new clutch design covered in patent 2,- 
509,061. Overshooting the synchronous speed as well 
as variation in acceleration because of differences in 
load are eliminated by the use of flywheel control on 
conventional friction disks. Assigned to Western 
Electric Co. Inc. by Arthur L. Holcomb, the clutch 
utilizes spring-loaded pressure fingers which are over 
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HOW MUCH DOES A 
FLEXIBLE COUPLING 
CcosT? original 


— purchase price 





Why plant engineers 
Standardize on 


- 
iw 
<a 
Rubber Bushed 
FLEXIBLE COUPLINGS 


@ In plant after plant, maintenance on flexible couplings aver- 
ages from 10% to 15% of the original cost of the couplings, 
EXCEPT ON AJAX COUPLINGS. 

Maintenance men tell Aiax men that costs on Ajax Coup- 
lings have been so close to zero that they don’t even consider 
them. That, together with easy installation and reliable 
performance, are reasons why more and more plant men are 
standardizing on Ajax Flexible Couplings. 

The performance record of Ajax Couplings with their ex- 
clusive rubber bushed bronze bearings extends over 30 years. 

There is an Ajax Coupling specialist near you. Consult 
your phone directory or write us. 


AJAX FLEXIBLE COUPLING CO. INC., WESTFIELD, N. Y. 
f eee Ok 
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ridden by cams in the free flywheel of the assembly. 
Inertia of the flywheel thus opposes any sudden 
AMERIC iy ‘ FORT PITT changes in transmitted acceleration by causing the 
fingers to release the normal spring pressure on the 

friction disks. Action is the same for either direc- 


tion of rotation and for either acceleration or de- 
celeration. 


Hypravtic SEALING prevents fuel leakage past 
the piston of reciprocating fuel pumps for internal 
combustion engines. The pump, covered in patent 
2,506,235 granted to Wilfrid E. W. Nicolls and as- 
signed to C. A. V. Ltd., London, England, uses a 
mechanically driven hollow auxiliary plunger carried 
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within the main piston. Before the start of each 
stroke, oil from a reservoir enters the inner plunger 
and then fills a groove or relieved section between the 
outer piston and its sleeve. Forcing the inner plunger 
down traps oil between it and the outer piston, which 
in turn forces fuel out through the discharge line. 
Since the effective area of the inner plunger is less 4 
than that of the pumping surface of the outer piston, 
hydraulic pressure between the two is greater than 
the fuel discharge pressure, which effectively prevents 
fuel leakage back past the piston. 
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Hyoravtic DASH POTS in an overload release 
clutch prevent uncoupling under momentary torque 
overloads. Power from the driving hub or pulley is 
transmitted to the driven sleeve through spring- 
AMERICAN-FORT PITT backed balls seating in recesses or holes in the sleeve. 
Spring Division Continuous overload causes the sleeve to force balls 

H. K. PORTER COMPANY, Inc. to leave their sockets and travel along spiral grooves 
a to a circumferential idler groove in the sliding out- } Cor 
put sleeve, thus releasing the drive. The mechanism, 
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SAVINGS in 
ZX& Unit Cost : 
Z& Assembly Cost : 
_ ZX Capital Investment : 
ch : Z® Burden - Floor Space 
rer : : 
“ Bavy-duty oil-cushioned, : PLUS 
ch .» ybricating cored 4s Quality and Service : 
. aX : tock : 4» Engineering Insurance 
2 : PLUS : 
ts : (Nationwide and Canada) : 
: 4» Field Engineers 
4% Distributors + Dealers : 
4» Bearing Depots 
ise : 
: : r ll oo 
se" : MANUFACTURING 
ve. ; COMPANY 
- SUBSIDIARY OF CHRYSLER CORPORATION 
pes : DETROIT 31, MICHIGAN 
at- | Contact your local Oilite field engineer or the home office : 
m, 
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How to keep 
Line “FEATHERS” 


out of your hair ! 


It was a clean, sharp line till it had to be erased. But 
when it was re-inked, brother how it feathered and 
“blobbed”! 

Feathering lines are one of the things you don’t 
have to worry about with Arkwright Tracing Cloth. 
Even erased surfaces will take a neat, sharp line. 
What's more, you'll never find pinholes, thick threads 
or other imperfections in Arkwright cloth. You'll 
never have to fear that your drawings will discolor, 
go brittle or become opaque with age. A drawing 
on Arkwright Trac- 
ing Cloth will yield 
clean, clear blue- 
prints years after 
you make it. 

Aren't your 
drawings worth 
this extra pro- 
tection? Ark- 
wright Finish- 
ing Co., 
Providence, 
R. 1. 
















































































described in patent 2,508, 061, granted to Earl R. Fish 
and assigned to Lipe-Rollway Corp., utilizes a dash 
pot assembly in back of each ball to prevent pre- 
mature unseating of the balls, permitting uncoupling 
only when the torque progressively increases above 
a preset value. 


SELF-LOCKING, ONE-WAY-DRIVE coupling 
covered in patent 2,509,541 provides a positive con- 
nection between driving and driven members and is 
locked against rotation by a torque applied to the 
output shaft. When torque is applied to the driver, 
a pin and slot arrangement provides sufficient relative 
angular rotation between the two halves of the coup- 
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ling to release a sprag type lock between the coupling 
and the stationary housing. Torque on the output 
shaft, however, causes the balls to wedge against 
the housing to prevent rotation. Aero Supply Manu- 
facturing Co. Inc. has been assigned the patent by 
Charles R. Suska. 





Complete printed copies of all patents are available 
from the Commissioner of Patents, Washington 25, 
D. C., for 25 cents each. 
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Precisely controlled heat treating is just 
one of the steps taken at Accurate to 


. . <s 
assure adherence to your specifications. £ 
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HERE at Accurate we make springs the Accurate spring service and try Accu- 
way we'd like to have them made for _rate on your next job. ACCURATE 
us if we were the user. We believe this SPRING MFG. CO., 3813 W. Lake 
guarantees you the best possible springs Street, Chicago 24, Ill. 
—uniformly RIGHT springs that per- 
mit maximum assembly rates and re- — Ask - P soed ~~ copy Soe! pee ere 
duce the number of rejects due to faulty —_fical Data om Springs. This booklet 
operation. It all adds up to lower manu- _has been out of print for some time 
facturing costs and better product pet- for a copy and have not received: it, 
formance for you. we would appreciate your asking 


Plan now to find out more about 


annnnnannnanannaaanian 


NUN SO SONOS WOO WOOKL 


MACHINE DESIGN—September, 1950 












































ARCH SUPPORT 


withstands the strains 


because the “arch” is stronger 


Extra strength to withstand electrical and mechanical 


strain .. . that’s why Ward Leonard’s sTRIPOHM re- 
sistors are made with the broad sides arched instead 
of flat. 


This hump-backed shape also gives you (1) more 
even and uniform winding because the wire hugs the 
core, (2) greater area for heat dissipation. Low mount- 
ing brackets and terminal arrangement facilitate multi- 
ple stacking. 

Write for Bulletin 23. WARD LEONARD ELECTRIC 
COMPANY, 58 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
onal 
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NEWS 


OF MANUFACTURERS 


Lear Inc. has acquired the balance of 9,600 sq ft 
of space in its main building in Grand Rapids, Mich., 
increasing the main plant area to 180,600 sq ft. Under 
lease to another firm at the time of Lear’s purchase 
of the building, the space will be used to increase 
Lear production of autopilots, gyros, electromechan- 
ical actuators, automatic controls, servomechanisms, 
aircraft radio and other aircraft accessories. 


¢ 


Stackpole Carbon Co., St. Marys, Pa., has signed a 
comprehensive working agreement designed to bring 
the Allen-Bradley Co., Milwaukee, Wis., into the man- 
ufacture of Ferrite components molded from powders 
under license by Phillips Laboratories Inc. Based on 
this agreement, Stackpole will supply to Allen-Brad- 
ley all of its technical background, engineering as- 
sistance and manufacturing knowledge pertaining to 
Ferrite production. The agreement is reciprocal as 
to a cross exchange of information and will continue 
for a minimum of seven years. Based on a Phillips’ 
license, Stackpole has been producing Ferrite under 
the tradename Ceramag and will continue to do so; 
Allen-Bradley will be an additional source of supply. 


¢ 


Sprague Electric Co., North Adams, Mass., and 
Philips Industries Inc., Hartford, Conn., have formed 
the Ferroxcube Corp. of America with headquarters 
at 50 East 41st St., New York, N. Y. This new cor- 
poration will manufacture Ferroxcube, a ferromag- 
netic ferrite particularly useful as a core material in 
high frequency coils and transformers. ' Ferroxcube 
was originally developed by the Phillips Research 


Laboratories in Holland. 
* 


Tuttle & Kift Inc., Chicago, Ill., has completed the 
first step in a plant expansion program which will 
total $475,000. The first of two new buildings 
has been completed, and new equipment, including 2 
wholly automatic heating coil loading line, is being 
installed. Tuttle & Kift, a subsidiary of Ferro Enamel 
Corp., Cleveland, O., manufactures electric range sur- 
face units, oven units, switches, hot water heater units, 
and a complete line of industrial heating elements. 


° 


The Kaiser Aluminum & Chemical Corp., Oakland, 
Calif., is planning a round of actions designed to pour 
out multimillions of pounds of aluminum production 
for defense and industry. Expansions planned are: 
a 30 per cent increase in reduction capacity which 
will mean 80 million more pounds of aluminum pig per 
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pounds a year at Kaiser’s Trentwood rolling mill, 
Spokane, Wash.; a step-up of production at the com- 
pany’s bauxite refining plant, Baton Rouge, La., mak- 
ing available up to 160 million pounds additional alu- 
mina annually to go into making more aluminum pig; 
and an array of new products set up for manufacture 
at the rod, bar, wire, and cable mill, Newark, O. In 
addition to these definite increases, Kaiser Aluminum 
has submitted to the Government defense agencies a 
number of alternate plans to increase aluminum pro- 
duction at least 400 million pounds. 


. 


Ford Motor Co. has begun a long-range program of 
modernization and rehabilitation of its pressed steel 
operations in the Rouge plant. The program, which 
will be completed by 1952, is expected to increase 
production efficiency and improve working conditions. 
Major improvements will include the installation of 
new equipment, rearrangement of present equipment, 
and the construction of two large inter-floor ramps to 
speed flow of materials. Other changes will involve 
the improvement of materials handling and warehouse 
and storage facilities. 

o 


On July 1, 1950, Alloy Precision Castings Co., 
Cleveland, O., assumed through purchase of rights 
and facilities all precision casting operations that 
were being performed under the Mercast license by 
the National Bronze and Aluminum Foundry Co. of 
Cleveland. The new company will continue to operate 
at the National Bronze location. 


« 


Addition of a new mill for the production of elec- 
tric resistance welded tubing at its Alliance, O., plant 
has been announced by the Babcock & Wilcox Tube 
Co. The mill, the third such unit for the Welded Tube 
division, will produce tubing with outside diameters 
%-inch and up with wall thicknesses 20 gage and 
heavier. 

. 


The Newark Gear Cutting Machinery Co. has been 
reorganized as Newark Gear Inc. with plant and of- 
fices at 69 Prospect St., Newark, N. J. A program of 
modernization is underway, and additions to the line 
of gear cutting equipment produced by the company 
is being planned. 

¢ 


Wheelco Instruments Co., 847 W. Harrison St., Chi- 
cago, Ill., manufacturer of industrial electronic con- 
trol equipment, has acquired the 50 by 120-ft lot 
adjoining the Wheelco building. The new property 
will be used for a warehouse. 

e 


Dodge Mfg. Corp., Mishawaka, Ind., manufacturer 
of power transmission machinery, has acquired all of 
the capital stock of the Chicago Thrift Co., 1555 
North Sheffield Ave., Chicago, Ill. Chicago Thrift 
manufactures small metal and plastic banks, etched 
metal products such as nameplates, instruction plates, 
clock and instrument dials, novelties, etc. The com- 
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Saves You Money 


because it does 
man-=-sized jobs 


A mighty midget is this Ward Leonard 105 Relay! 

It’s frequently used on jobs normally requiring 
heavier-duty relays. Certain types are Underwriters- 
approved as motor controls. 

Unique spring suspension adds a self-cleaning action 
to the oversize silver-to-silver contacts. Note how the 
posts are securely anchored in the base—another typ- 
ical Ward Leonard feature. 

Write for Bulletin 105. WARD LEONARD ELECTRIC 
cO., 58 South Street, Mt. Vernon, N. Y. Offices in prin- 
cipal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 





RReeack- EE rgncered Coritiols 


* CONTROL DEVICE 


RESISTORS « RHEOSTATS + RELAYS 











Extra Strength in 
this Oilproo 


| I 





f 


fortifies ~~ 


RESISTOFLEX ASSEMBLIES 


for tough applications 


Resistoflex hose assemblies 
provide the answer to con- 
stant flexing and vibration 
in hydraulically controlled 
equipment. 


THREE REASONS explain why more and more manufac- 
turers standardize on Resistoflex Hose Assemblies. These 
lines, containing no metal reinforcements, have:(1) Su- 
perior flexibility and are fatigue-proof. (2) High burst 
strength for medium as well as low pressure installa- 
tions. (3) Complete impermeability to oils. All these 
advantages, of course, add up to fewer service troubles 
and replacements. 

The extra durability of Resistoflex hose is assured by 
its unique construction. It has the compar tube. This 
high tensile tube not only reinforces the hose against 
shock loads, but also helps maintain clean systems be- 
cause it doesn’t swell, gum or erode in contact with oils. 


If you have an application involving flow of hydraulic, 
lubricating or water-insoluble cutting oils, it will pay you 
to learn more about these light, cost-cutting, compar- 
tubed lines. Other assemblies available for gases, refrig- 
erants or tough solvents. Write us about your problem, 

or for more information, 





Belleville 9, New Jersey 
SYNTHETIC FLEXIBLE PRODUCTS AND PARTS FOR INDUSTRY 
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pany also holds a jobbing license for the Chicago ter- 
ritory for anodizing aluminum under the Alumilite 
process. In 1944, Dodge acquired the Etching Co. of 
America, Chicago, which also manufactures etched 
metal products. Dodge plans to bring about a merger 
of these two subsidiary companies under Illinois law. 
Upon consummation of the merger, operations will 
be conducted under the name Chicago Thrift-Etching 
Corp. 


+ 


Astron Corp., manufacturer of filters for radio- 
noise suppression, molded paper tubular capacitors 
and electroltics, is located in its new plant at 255 
Grant Ave., East Newark, N. J. 


7 


Completion of a new 11,000-sq ft plant has doubled 
the production capacity of the Herman Stone Co., 


| Dayton, O., manufacturer of granite surface plates. 


The new plant features a center drive-through to ex- 
pedite handling of raw materials and finished prod- 
ucts. Large bays on either side accommodate an in- 
stallation of new production machinery, including 
overhead cranes and a specially designed lapping ma- 
chine capable of handling surface plates up to twenty 
feet in length. 


° 


Hy-Pro Tool Co., subsidiary of the Continental 
Screw Co., is now established in new quarters which 
adjoin the parent-company plant in New Bedford, 
Mass. With double the capacity of the former quar- 
ters, the new plant will provide facilities for meeting 
a heavy schedule for production of Hy-Pro products 
—taps, slotting saws, allied metal cutting tools, insert 


bits and holders. 
. 


The new $27,000,000 high alpha cellulose plant of 
Columbia Cellulose Co. Ltd., near Prince Rupert, 
British Columbia, is expected to come into production 
during the first quarter of 1951. The parent com- 
pany is the Celanese Corp. of America. 


¢ 


Porcelain Metal Products Co., Pittsburgh, Pa., por- 
celain enamelers, steel fabricators, designers and en- 
gineers, has been sold. The new group of owners 
includes three of the company’s present executives 
and several newcomers who have held executive posts 
with outside firms. 

» 

Caterpillar Tractor Co., Peoria, Ill., has formed @ 
wholly owned British subsidiary, Caterpillar Tractor 
Co. Ltd. The new company will procure, inspect, 
store and ship British-made Caterpillar parts to the 
company’s dealers in the United Kingdom and other 
countries. 

* 

Aeroquip Corp., Jackson, Mich., manufacturer of 
aircraft and industrial flexible hose lines and fittings, 
is planning a $500,000 expansion program to meet 
present demands for its products. A plant addition 
of 55,000 sq ft will provide space for manufacturing 
activities. 
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Choose From These Many Types 


Vg to 3/4 H. P. MOTORS 


to Fit Your Job 


HEAVY-DUTY for Industrial and 


Appliance Use 


a 


m= Century’s wide range of types and sizes, there’s a 
proper mofor for all popular applications. You can be confident that the right 
Century motor will assure a long life of satisfactory performance. 


Shown here are examples of Century’s line of FRACTIONAL HORSEPOWER 
motors—ruggedly built for smooth, quiet operation, with a remarkable freedom 
from vibration 








a 


TYPE CSH — Capacitor Start 
Induction Single Phase Motor 
suitable where high starting 
torque and normal starting 
current is satisfactory. 


TYPE SP — Split Phase Induc- 
tion, Rigid Base, Single Phase 
Motors suitable for light start- 
ing duty. 


TYPE SC—Squirrel Cage 
Polyphase Motor built in frac- 
tional sizes for all torque re- 


quirements. 








JET PUMP MOTOR—Capacitor 
Start Single Phase Motor avail- 
able in sizes for practically 
every jet pump application. 

















TYPE SP — Split Phase Induc- 
tion, Cushion Base, for quiet 
operation. 


OIL BURNER MOTOR espe- 
cially designed for this service. 
Compact, rugged; smooth, quiet 
starting and running. 








UNIT HEATER MOTOR pro- 
vides smooth, quiet performance 
throughout a long service life. 


OFFICES AND STOCK POINTS IN PRINCIPAL CITIES 


GEAR MOTOR, compact, rug- 
ged, ball bearing equipped, 
for your high torque, slow speed 
requirements. 
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TYPE RS — Repulsion Start In- 
duction Single Phase Brush Lift- 
ing Motor suitable for applica- 
tions requiring high starting 
torque and low starting current. 





TYPE DM— Direct Current 
built in sizes and ratings for 
applications where direct cur- 
rent is available or its use de- 
sirable. 


The complete line of Century motors includes a 
wide range of types and kinds, from 1/8 to 400 
horsepower. They are available in open rated, splash 
proof, totally enclosed fan cooled and explosion 
proof frames. 

Specify Century motors for all your electric power 
requirements. 





CENTURY ELECTRIC CO. 


1806 Pine Street 
St. Louis 3, Missouri 


-682 
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Low in Cost — Small in Size — Dependable 
in Performance — AC or DC 









For radio 
transmitter panels 


For television 
screen enlargers 


For auxiliary 
gas engine 
generoctors 






For industrial 
smoke detectors 


SOOO SEEEEEEEE ESET SESEEEESESEEEEES ESOS 











For photoelectric 
street lighting control 


SECC SHEEEHESE ESE EESESEESESEEES ESOS OS 


4 


furnaces 


In addition R-B-M General 
Purpose Relays are used on 
X-Ray apparatus, permanent 
wave machines, wire recorders, 
automotive radio telephone 
communication equipment, 
vending machines, coin oper- 
ated phonogaphs and many 
jet aircraft other applications. 
preheaters 


What is your relay problem? 


Write Dept. B-9 today for Bulletin 570 


R-B-M DI) 
ESSEX WIRE corp. 


Logansport, Indiana 














For automatic 



















SOCIETY 
ACTIVITIES 


The National Metal Trades Association will present 
its Second Annual Award for outstanding achieve- 
ment in the field of industrial relations at its 5st 
Annual Convention to be held September 27-29 in 
New York. 

Selection of the individual to whom the award will 
be given will be made by a five-man committee headed 
by Roe S. Clark, vice-president and treasurer, Pack- 
age Machinery Co. Other members of the committee 
are: Howard D. Grant, Goodman Mfg. Co.; R. C. 
Lanphier Jr., Sangamo Electric Co.; Howard B. Spain, 
The Seagrave Corp.; and G. A. Waters, Wagner Elec- 
tric Co. 

Any American citizen is eligible for the award. 
The award committee makes its selection from a list 
of nominations made by members of the Association. 
Last year’s award was made to Louis Ruthenburg, 
chairman of the board of Servel Inc. 


¢ 


The New York District Council of the American 
Society for Testing Materials has elected the follow- 
ing officers for a term of two years. 


Chairman 

Harold C. R. Carlson, owner of The Carlson Co. 
1st Vice Chairman 

George O. Hiers, National Lead Co. 
2nd Vice Chairman 

S. R. Doner, Raybestos-Manhattan Inc. 
Secretary 

A. A. Jones, Anaconda Wire and Cable Co. 


The ASTM has more than 150 committees working 
on standards, specifications, testing, research, ord- 
nance, etc., and publishes material specifications and 
test methods which are used as standard throughout 


the world. 
+ 


Gray Iron Founders’ Society, Cleveland, O., has es- 
tablished an industry-wide contest to determine the 
most significant and outstanding examples of where 
foundry engineers have redesigned a part or com- 
ponent for casting in place of another production 
process. All members of the gray iron foundry in- 
dustry have been invited to participate. Suitable 
awards are being planned for the contributions which 
are to be judged by the advertising committee of the 


Society. 
Sl 


A. James Leone, chairman of the Boston chapter 
of the American Society of Tool Engineers, was 
elected recently to the Executive Board of the Engi- 
neering Societies of New England Inc., an organiza- 
tion consisting of 21 member societies with a total 
membership of 7000 engineers. 
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Design engineers who continually specify Houghton 

“O” Rings base their preference on these points: REASON 1 
They can rely on high standards of quality and uniformity, regardless of 
sizes or quantities needed. REASON 2 From past experience, engineers realize 
the dependable sealing and long-range performance factors which mean trouble- 
free service. REASON 3 Houghton synthetic rubber “O” Rings, as well as 
the entire line of Houghton standardized packings, are backed 
by years of experience and “know-how” plus an engineering 
service always ready to cooperate on difficult design problems. 


If you have a pneumatic or hydraulic packing problem, 


write or call E. F. HOUGHTON & CO., 303 W. Lehigh 


Ave., Philadelphia 33. Pan HIQUGHTON’S VIM LEATHER 
& VIX-SYN PACKINGS 
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MOLT ANTAL AVes Le 


in “SPACE-SAVER” 
and REVERSIBLE MODELS 


FASCO 


6-POLE SHADED POLE MOTORS 
1/30 rneu 1/8 HP, 1000 RPM 





© NEW! FAScao "SPACE-SAVER”... 
FLAT, COMPACT, POWERFUL 


© NEW! Fasca REVERSIBLE... 
AVAILABLE IN ALL 6-POLE MODELS 


* Quiet, uniform performance at all speeds 
* Speed reductions to 500 RPM 
* Higher efficiency . . . long life 


* Mounts to meet every need . . . inter- 


changeable with other motors 


PM relfyls today for full performance data, dimen- 


sions, and applicerinn- rx FASCOY Industries, Inc., 146 


Toppin St., Rochester 2, New York. 





INC. 


NEW YORK 


INDUSTRIES, 


ROCHESTER 2, 
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Induction Brazing 


(Concluded from Page 140) 





make the total piece cost per unit $1.74 less for the 
brazed assembly than for parts made from forgings, 
With the economy and serviceability confirmed, the 
brazed method was released for production. 

For materials, pearlitic malleable was chosen for 
the castings because its strength, high modulus, and 
inherent damping capacity offered a favorable com- 
bination of properties for a rigid and quiet gear 
assembly. Machinability was satisfactory, and in 
addition it could be easily brazed without any special 
surface degraphitizing treatment. Steel selected for }® 
the drive shaft was SAE 1151 because of the require- } 
ments of strength in the cold-drawn condition and 
good machinability. 

The actual assembly operations are, for the most 
part, conventional. Preformed rings of Easy Flo 
No. 45 silver solder are first slipped in place on the §) 
shaft, and both parts are then alkali cleaned, rinsed 
and dried. The shaft is dipped in hot (140-150 F) 
Handy Flux, then pushed in place in the casting, §) 
Brazing on one station of a Tocco two-station induc- § 
tion heater requires 72 seconds, Fig. 2. The fixture§ 
rotates during heating, automatically positions the § 7 
work in the coil, and controls the entire cycle includ- J)» 
ing retraction ready for unloading. Excess flux is 
washed off in hot water after brazing and the parts 
are visually checked for presence of silver solder 
at the end of the joint. A percentage check with 
a torsion proof-load is also made for quality con- 
trol. 

Full use of the operator’s time is realized by using 
the second station of the Tocco machine for a second 
brazing job, the clutch housing and cylinder sleeve 
assembly, also for the Ultramatic Transmission. Parts 
used for this assembly are also shown in Fig. 1. A 
substantial saving was obtained on this part also 
by a design change permitting the use of induc- 
tion brazing in preference to older methods. 



























They Say... 


“What is it that makes the average citizen go over- 
board financially in buying a car? Certainly it is not 
as prosaic a matter as just having transportation. 
The American motorist has more romantic reasons. 
It is more like what one economist called a “love af- 
fair” between the car and the owner, and who thinks 
too much of money when love comes in the window? 
When he is unable to resist the fatal charms of the 
newest four-wheeled enchantress he consoles himself 
by saying “Well, you only live once,” or “I want to 
enjoy this before I am too old,” and he signs a 24 
month note for 80 dollars per month. And, evel 
while he is mortgaging his homestead to get posses 
sion of his latest mechanical mistress, some designer 
is arranging for him to meet up with a more devastat- 
ing type of beauty next year that will again turn his 
head”—Car. W. SUNDBERG, Sundberg-Ferar, Detroit. 
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finest engineered products. Meeting JIC Hydraulic Standards : 

is nothing new for Hanna High Pressure Hydraulic Cylinders. ( 

bj 

They have always been designed, engineered and built to or for fi 

= . ri 
er | assure top-quality and dependable performance. NEW CATALOG b 
ion. There is a complete line of standard Hanna H P Cylinders For complete information ti 
ons. r 
af- | —for working pressures up to 1500 p.s.1.— to suit nearly and specifications on 
nks Hanna H P Hydraulic Cylinders, i 
w? | every mounting requirement—to supply safe, smooth, ask for new Catalog 233-A ( 
the i 
self | economical power in thousands of industrial applications. i 
, to iy 
24- i 
ven ® ° ft 
_ Hanna Engineering Works H 
ner re 
- i! 
a HYDRAULIC AND PNEUMATIC EQUIPMENT... CYLINDERS... VALVES... RIVETERS | 


oit. 3 1765 Elston Avenue, Chicago 22, Illinois 
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NOW—a NEW edition 


Up-to-the-minute, reliable 
data on every important 
topic— 


KENT'S MECHANICAL 
ENGINEERS’ HANDBOOK 


Twelfth Edition IN TWO VOLUMES 














The new “KENT” contains 20% more information—entirely re- 
written to include the most recent data and the latest practice. It 
reflects the knowledge and experience of 172 leading engineers in 
the fields covered. The data, formulas, tables, and practice descti 
have been compiled from reliable sources and carefully checked. 


POWER 


Edited by J. KENNETH SALISBURY, 
General Electric Company. 80 Contributors. 














These subjects are new to this edition: basic Nuclear Engineering; 
Gas Turbines material, with applications to aircraft, power, locomo- 
tive, and marine installations; data on Coals from major American 
mines; 20 greatly-enlarged sections of the Mollier chart (never before 
available); tables of Theoretical Steam Rates; Heat Gain in air-con- 
ditioning applications; abundant illustrative and tabular data on 
Diesel Locomotives; and comprehensive treatment of Air and Marine 
Transportation. 

May 1950 1459 pages plus index $8.50 


DESIGN AND PRODUCTION 


Edited by COLIN CARMICHAEL 
Editor, “Machine Design’’. 92 Contributors. 


Covers: Selection of Materials, Design Principles, Design and Selec- 
tion of Machine Components, Production Processes, Production Plant 
Equipment, and Mathematical Data. 


NEW MATERIAL ADDED TO 12TH EDITION 
Servomechanisms — servomotors, differential devices, transient re- 
sponse, frequency response. 
industrial Electronic Control—electronic tubes, rectifiers, amplifiers, 
control applications, regulator applications. 


Also—Statistical Quality Control; Measurement and Designation of 
| Surface Quality; Plastics, including thermoplastics, thermosetting plas- 

tics, and laminated plastics; Plastics Molding; Static and Dynamic 
Pressure Seals; Precision Investment Casting; Powder Metallurgy - - def- 
inition, scope, economics, and design and properties of parts; Shot 
Peening; Brazing; and adhesives and Glues. 


May 1950 1660 pages plus index $8.50 
Volumes may be purchased separately. 


SEND FOR BOOKS FOR 10 DAYS’ EXAMINATION 


ON APPROVAL COUPON 


JOHN WILEY & SONS, INC., Dept. MD-6-50 
440 Fourth Ave., New York 16, N. Y. 


Please send me, on 10 days’ approval, copies of KENT’S 
MECHANICAL ENGINEERS’ HANDBOOK, as checked below: 
[] DESIGN AND PRODUCTION C) POWER 
If I decide to keep the book(s), I will remit $8.50 each plus 

postage; otherwise I will return the book(s) postpaid. 
NC as SAU s Wn bb dd6 cRNA bd dd kacebeesoxed canbe ee 
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SALES AND SERVIC 


dead iece 


OCATED in Room 306, 410 West 

First St., Dayton, O., Harold F, 
Barnes is now sales representative in 
Ohio, for the R-B-M Manufacturing 
Division of Essex Wire Corp., having 
been transferred from the factory at 
Logansport, Ind. R-B-M sales activi. 
ties in the St. Louis area are now 
being handled by Jim Kress, whose 
office is at 3435 Chouteau Ave. 

« 


Appointment of F. F. Roehll as 
national sales manager of Eutectic 
Welding Alloys Corp. was announced 
recently. He has assumed full charge 
of the company’s 200-man national 
field force which extends throughout 
the United States. 

+ 


Charles T. Button has been ap- 
pointed director of sales for Holtzer- 
Cabot, division of National Pneumat. 
ic Co. Inc., manufacturers of special, 
small motors. Mr. Button comes to 
his new assignment from Howell 
Electric Motors Co., Howell, Mich. 
where he was vice president in charge 
of sales. He previously served as as- 
sistant sales manager of the electric 
motor division of Holtzer-Cabot for 
18 years and for three years was 
sales manager of the electrical con- 
trols division of the Master Electric 
Co., Dayton, O. 

+ 


The Scintilla magneto division of 
Bendix Aviation Corp., Sidney, N. 
Y., has transferred Roger B. Merritt 
to its Detroit office to assist in co- 
ordinating all of the division’s sales 
and engineering activities in the 
states of Michigan, Indiana and Ohio. 
Mr. Merritt formerly was sales en- 
gineer for the company on the east- 


ern seaboard. 
7 


Thomas Z. Hayward has been ap- 
pointed general manager of sales for 
the group of 13 steel service plants 
of Joseph T. Ryerson & Son Inc. 
Succeeding Mr. Hayward as sales 
manager of the company’s Chicago 
plant is Roland W. Burt, who be 
gan his career with Ryerson in 1923 
and has served in various sales Ca 
pacities since that time. Mr. Hay- 
ward has spent his entire business 
life with Ryerson, starting in the 
sales department in 1917 and pro 
gressing to the position of assistant 





general manager of sales, which he 
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ITH the separable outer race type Hyatt Hy-Load 
Y Roller bearing it is possible to omit the outer race 
and mount the assembly on the shaft with the rollers 
operating directly in a housing of suitable hardness 
and finish. When space is limited for the housing bore 
or a bearing of larger size is desired, this feature of 
the BU-L and BU-Z Hy-Load Bearings makes them 
ideal for this type of application. 


Another important feature is the complete inter- 
changeability of bearing parts. Any outer race will fit 
any roller assembly of the sdme number. This permits 
the two bearing parts to be mounted in separable 
machine elements which are then brought together 
for assembly without worrying about selective fitting. 
This important Hyatt Bearing feature speeds final 
assembly, permits more efficient production planning 
and layout, and often leads to improvements in 


product design. 


In addition to the Hy-Loads with separable outer 
races there are separable inner race and non-separable 
types each of which are made in a wide range of sizes. 
Full information about all Hyatt Hy-Load Roller 
Bearings is contained in Catalog 547 ...a complete 
engineering guide to radial bearing selection and use. 
Write for your copy today. Hyatt Bearings Division, 
General Motors Corporation, Harrison, New Jersey. 

























































get Millions of Cycles 
of efficient, trouble-free operation 


@ Quick-As-Wink Solenoid Valves are unsurpassed for positive, 
trouble-free, dependable service . . . they give users millions of 
cycles of fast, high speed — and safe — operation. All parts are 
rugged yet weigh only a few ounces, simplifying electrical cir- 
cuits, and minimizing wear and maintenance. Careful exhaust 


porting assures high air economy. *4” to 2” sizes. 2, 3 or 4-way 
actions. Bucking cylinder or double solenoid return. Send for 
the data sheets. Get full details about Quick-As-Wink, America’s 
outstanding valve line, today. 








Single Plunger Valves—for 
air or low pressure hydraulic 
service. Lever, pilot, cam, dia- 
phragm or solenoid operated. 
2-way, 3-way, 4-way actions. 






Hand Operated Air Valves— 
wide variety of uses. 2-way, 
3-way, 4-way neutral position 
and compound exhaust. 


Foot Operated Air Valves— 
workman has both hands free, 

di cti 2-way, 
3- -way “end 4-way actions, 





















Series ““O" and “OE” Vaives 
—for air or hydraulic service 
up to 125 PSI. Push-pull, cam, 
pilot, diaphragm and solenoid 
operated. Y%e"’ and %4"' pipe 
connections. 2-way, 3-way, 
4-way and 5-way actions. 





Hydraulic Valves—Up to 
5000 PSI. Pilot a2 rx 
ated. 2", %"", 

ye ge cK, 4** sizes 
2-way, 3-way, 4-way actions. 






Hydravlic Valves—Up to 
5000 PSI. Conservatively rated. 
Ya", %", 1” and 1" sizes. 
2-way, 3-way, 4-way actions. 







% 





Quick-As-Wink @ 
Control Valves’ *-=- 


Manufactured by C. B. HUNT & SON, Inc. 


1946 East Pershing Street, Salem, Ohio 
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leaves to assume his new duties. It 
was also announced that Allen P, 
Beckloff has been named manager of 
the tubular products division of the 
Ryerson company, replacing Mr. 
Burt. Mr. Beckloff was formerly 
manager of the tubule: products de- 
partment of the company’s Cleveland 
plant. 

o 


The plastics department of Rohm 
& Haas Co. has appointed Walter G, 
Lee as sales representative, with of- 
fices in Room 205, 410 West First 
St., Dayton 2, O. 


¢ 


D. J. Richards, vice president-sales 
of E. F. Houghton & Co., Philadel- 
phia, has been placed in complete 
charge of all domestic and foreign 
sales activities since the recent death 
of G. W. Pressell, formerly vice pres- 
ident and director of sales. Mr. Rich- 
ards will also act as director of ad- 
vertising and will supervise the ac- 
tivities of the product development 
and the sales development depart- 


ment. 
+ 


Formerly western sales manager, 
L. E. Noelch has been promoted to 
the position of assistant sales man- 
ager for C. P. Clare & Co., Chicago 
relay manufacturers. Also, the Clare 
district sales office of R. L. deVeer 
has been moved from Boston to 82 
Broadway, Cambridge 42, Mass. 


+ 


The Wellman Bronze & Aluminum 
Co., Cleveland, recently announced 
the appointment of Donald Dingwall 
as Chicago representative. He will 
handle the sales of the company’s 
complete range of Well-cast mag- 
nesium, aluminum and bronze, perma- 
nent mold and sand castings, and 
Well-made wood and metal patterns. 


¢ 


Manager of the application and 
service engineering divisions of the 
department, A. K. Bushman has been 
appointed manager of industry di- 
visions in the sales organization of 
the General Electric Company’s ap- 
paratus department. In his new ca- 
pacity, Mr. Bushman will be re 
sponsible for supervision of the fol- 
lowing divisions: Agency and dis 
tributor; aircraft, federal and ma 
rine; central station; industrial; and 
transportation. He will continue his 
present responsibility for the appli- 
cation, service and construction el- 
gineering divisions and will also cor 
relate working relationships of the 
industry divisions with the depart- 
ment’s sixteen product sales divisions 
and the sales districts. Concurrent- 
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There are many 
kinds of cleaning... 


Here’s the Only 
Fluid Strainer 
that Qualifies 


POSITIVE cleaning—Cuno 
AUTO-KLEAN is guaranteed to 
remove all particles larger 
than specified. (Available 
eegcines: from .0035 to .062 
in. 













FULL-FLOW cleaning— 
Cuno AUTO-KLEAN cleans 
flow continuously with mini- 


mum pressure Pp, efficient 
on low pressure or gravity feed 
—or suction. 











Across the Board 














CONTINUOUS cleaning— 
Cuno AUTO-KLEAN is cleaned 
without interrupting fluid flow. 
Cleaner blades comb out 
accumulations between discs 
—periodically by hand or 
continuously by automatic 
means. 




















CONVENIENT cleaning— 
Single compact unit occupies 
no more space than usual par- 
tial-flow type; can be built-in 
or ex +. mounted with in- 
let and outlet in any position. 














For general services—particularly lube 
and hydraulic systems. . . capacities from 
a few to more than 4000 gpm. . . wide 
ranges of fluids, viscosities, temperatures 








ECONOMICAL cleaning— 
Cuno AUTO-KLEAN needs no 
more attention than occa- 
sional turn of handle and 
emptying of sump. Lasts as 
long as the equipment it’s in- 
stalled on. 5 








and solids—specify Cuno AUTO-KLEAN. 


Cuno AUTO-KLEAN Strainer 
All-metal, non-collapsible 





No Fluid is Better than Its Filtration - 


CUNO 





Complete Line 
Removes More Sizes of Solids 
from More Types of Fluids 


MICRONIC (Micro-Klean) © DISC-TYPE (Auto-Klean) 
WIRE-WOUND (Flo-Klean) 


New Bulletin on Designing for Efficient Fluid Straining 


pra ————— Find Out How AUTO-KLEAN Can Solve Your Fluid-Cleaning Problems - 5 
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CUNO ENGINEERING CORPORATION 


Air Actuated Instruments i Paper Machinery 
{ Air Tools ia oe Geer Hebbing Machines Pneumatic Doviaes z 202 South Vine Street, Meriden, Conn. 
| being Hobbing Machines oem eames $ Please send me a free copy of your AUTO-KLEAN bulle- ] 
l ay Secale Reatene een vumeee oO tin. | am especially interested in the services checked. \ 
| Ei cocune mechs ; felling Mille pa Ti 
struments eeeeeeeeeeeeeen eee eeeeeeettteweeteee eeenee . 
Gomboetinn Gguipmect oe Roll «hh ~y wv Name tle 
| sors Lubricating Systems Spray Systems =z 
s Machine Tools Su ~ COMPERY . occ cccccccccccsccctvecceceecesooccce 
| Cooling Systems Meters Tapping Machines 
Crushers Milling Machines Test Stands =_i poy are 
] Diesel Engines Oil Burners Turbines mm AGT SS te eee ee eee eee eee eeeeeseeeeeeeeee 
| Dip Tank Systems Oil Weill Drilling Equipment [") Turret Lathes < 
Drilling Machines Paint Spray Systems Welding Machines Givi. . . Nékiweniiaeascestaebenns ith, toes nox 
] a PLEASE ATTACH COUPON TO YOUR BUSINESS LETTERHEAD 
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—demand BANYTT.y. 


Rigid mounting for both plug and receptacle 


Tapered shell design centers to engage contacts 
automatically. 





High-voltage contact—7000 volts, 60-cycle, 
C peak on special order. 


Socket contacts are full-floating—turn through 
360°. Quick, self-centering —eases inspection. 


Highly legible contact numbers on insert faces. 





Inserts of latest approved high dielectric materials. 


Your requirements are responsible 
for the 8 to 10 design advantages 
found in each type of Cannon Plug. 
That’s why engineers know the spe- 
cification is right when it calls for 
CANNON. The DP Connector Series 
is just one of many Cannon types 
— world’s most complete line. Re- 
quest bulletins by required type or 
describe connector service you need. 


CANNON 
ELECTRIC 


Since 1915 
LOS ANGELES 31, CALIFORNIA 
REPRESENTATIVES IN PRINCIPAL CITIES 
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Here’s why those in the know 












PLUGS 





Coaxial contact. Inspection door, now 
_ Open, snaps closed, giving constant 
impedence. Twinax contacts available. 


Hand-tinning keeps solder inside cups. 


All contacts, precision-machined from solid 
bar stock, electroplated with silver or gold. 





Insert arrangements are available with 
2 to 45 contacts ranging from 15 amp 
to 200 amp capacity. Continuous shield- 
ing available in Coaxial and Twinax. 
Metal finish on shells for shielding 
and bonding . . . tin plating on alumi- 
num. Other finishes available on 


special request. 





Type DPD Connectors are permanent 
installations in rack and panel equip- 
ment... mate automatically. . . have 
weight and space-saving advantages 
over other connector types. 








ly, Horace Zimmer, New York district 
manager for the apparatus depart- 
ment, was appointed manager of dis. 
tricts for the department. He will be 
succeeded as New York district man. 
ager by Frank A. Faron, who hag 
been the New York district’s indus- 
trial divisions manager. Also, Francis 
E. Fairman was appointed general 
sales manager of large apparatus di- 
visions, and Arthur W. Bartling was 
named general sales manager of 
small apparatus divisions in the same 
department. Mr. Fairman, formerly 
manager of sales for the depart- 
ment’s transformer and allied prod- 
uct divisions in Pittsfield, will be lo- 
cated at Schenectady, N. Y., and Mr, 
Bartling will have his headquarters 
at Lynn, Mass. Succeeding Mr. 
Bartling as manager of sales of Gen- 
eral Electric’s fractional-horsepower 
motor divisions at Fort Wayne, Ind., 
is Robert C. Hanna. 









S 


Associated with McGill Manufac- 
turing Co, Inc., Valparaiso, Ind., for 
over 22 years, Keith J. Brownell has 
been made sales manager of the com- 
pany’s bearing division. For the past 
three and one-half years he has been 
assistant sales manager in this divi- 
sion. 

Sd 

Royden C. Presley is the new dis- 
trict sales manager for the Birming- | 
ham area of Allegheny Ludlum Steel 
Corp. Until recently he had been 
manager of the Toledo, O., District 
sales office. Mr. Presley became 
associated with the company upon 
graduation from school in 1936 and 
since that time has worked his way 
from mail clerk in one of the manu- 
facturing plants up through the com- 
pany’s advertising and sales depart- 
ments. 

+ 

Robert G. Leary, who recently re- 
signed his position as general sales 
manager of the Eastern Stainless 
Steel Corp. of Baltimore, has been 
appointed general sales manager of 
the Rigidized Metals Corp. of Buf- 
falo. 

¢ 

W. F. Lisman, former president of 
Leland Electric Co., has recently been 
appointed vice president in charge 
of sales at Brown-Brockmeyer Co, 
Dayton, O., manufacturers of elec” 
tric motors and grinders. In expand- 
ing its national sales organization, 
the company has also appointed many 
new district sales representatives in- 
cluding F. E. Schumacher, Chicago; 
A. M. Hill, St. Louis, covering eastern 
Missouri, southern Illinois and Arkan- 
sas; F. B. Larsen, Philadelphia, han- 
dling eastern Pennsylvania, Maryland 


MACHINE DESIGN—September, 1950 








= 












jus- 


eral 
di- 
was 
of 
ame 
erly 
art- 
rod- 
lo- 
Mr. 
ters 
Mr. 
ren- 
wer 
nd., 


for 
has 
»m- 
ast 
een 
ivi- 


ng- 
teel 


rict 
me 
pon 
and 
vay 
nu- 
ym- 





NEW STANDARDS of 
ACCURACY with NEW 
TIMKEN “00” BEARINGS 


For lathe spindles, gear cutters, dividing heads, 
small rolling mills and other precision applications 


AXIMUM run-out tolerance only 75 millionths of To make these new bearings tue -oworese Timken Roller 

an inch! That’s the amazing precision achieved in Bearing Company engineers have built specialized machine 

the new Timken® “Double-Zero” bearing! It is twice as tools, developed measuring devices of extreme accuracy 
accurate as the Timken ““Zero”—previously the most accu- and perfected new manufacturing processes. 

rate Timken bearing made. If you make a product that can benefit from greater 

bearing precision, mes want to learn more about the 

new Timken “Double-Zero” oe It is produced in 

, the types and sizes indicated below. For further informa- 

products. Already many manufacturers are using the new tion write The Timken Roller Bearing Company, Canton 


“00” bearing to increase precision in lathe spindles, gear ¢ Onio. Canadian plant: St. Thomas, Ontario. Cable 
cutters, dividing heads, small rolling mills, grinding adress: “*TIMROSCO”. : R 


machine spindles and other precision equipment. And 
ome of the — —— 00” bearings has been i i 
increased to meet the demand. Selndsinnpase diated 


This sensationally low run-out tolerance opens up new 
opportunities for increased precision in a wide range of 








“3° (THREE) 


A PRECISION TIMKEN BEARING FOR EVERY REQUIREMENT | 











‘CLASS '|/"90" (DOUBLE-ZERO) "0" (ZERO) 

-RUN-OUT | 900075" —Sst«“‘|;*S*‘<«C*«‘«C OOO” =——ts«*d|:CSCt«Ciw BO 
“TYPES AVAILABLE | Standard Single Row | Standard Single Row | _—Alll types 
‘SIZE RANGE Upto10"O.D. | Upto12”0.D. | Upto 12"OD. 














BE SURE TO VISIT OUR EXHIBIT 
AT THE IRON & STEEL EXPOSITION— 
CLEVELAND, OHIO 


BOOTHS 104, 105, 106, AND 107 


SEPT. 26th THROUGH 29th TAPERED ROLLER BEARINGS 














ue 
NOT JUST A BALL (>) NOT JUST A ROLLER —) THE TIMKEN TAPERED ROLLER C—> BEARING TAKES RADIAL ) AND THRUST —-())~- LOADS OR ANY COMBINATION —\ )- 


“Tt 
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LEADING MANUFACTURERS BUILD IN THE BIJUR SYSTEM 





boosts production and cuts maintenance 


Designing an automatic lubricat- 
ing system into a machine doubles 
your prospects for user satisfaction. 


First, maintenance time. is con- 
verted into more time for produc- 
tion. A Bijur-lubricated machine 
oils itself during operation, doing 
away with wasteful down-time for 
lubrication. 


Next, maintenance costs are cut as 





LONG ISLAND CITY 


210 


effective bearing life is lengthened. 
The Bijur system provides positive 
Meter-Unit control of oil flow at the 


bearings, considerably reducing 
bearing wear. 


When you design that new ma- 
chine, call on the Bijur 
engineer. Meanwhile, for 
further information 
write for “The Travels of ' 
Modern Lubrication.” 


1 NEW YORK 





and Delaware; E. A. Linhart, Pitts. 
burgh, now covering eastern Penn- 
sylvania; and Louis Ellinger, New 
Haven, covering the state of Con- 
necticut. The Jack Gilbert Co, 
formerly representative in Missouri 
and Kansas, will now handle the line 
in western Missouri, Kansas, Okla- 
homa, and Nebraska, and Ralph 
Cockroft, Los Angeles, has been ap- 
pointed to cover southern California, 
+ 

















Recently announced was the ap- 
pointment of William R. Sandberg as 
sales manager of Phoenix Manufac- 
turing Co., Joliet, Ill. and Catasauqua, 
Pa. He will supervise sales and sales 
promotion for all four of the com- 
pany’s divisions—horseshoe, flange, 
forging, and Moldit rubber products. 
Each division will have its own sales 
manager and Mr. Sandberg will direct 
their work, dividing his operations 
between Joliet and Catasauqua sales 
offices and plants. 



















¢ 


Jack C. Schubert has been named 
to the position of Graphitar engineer 
for the United States Graphite Co. 
of Saginaw, Mich. Graphitar is the 
company’s carbon-graphite product. 
Mr. Schubert will operate exclusively 
in this department in conjunction 
with the company’s sales engineers 
and will work out of the home offices 
in Saginaw. 






















¢ 


Appointment of E. B. Whittemore 
as manager of the specialty spring 
steel department of the Cold Metal 
Products Co., Youngstown, was an- 
nounced recently. This company pro- 
duces Thinsteel, precision cold rolled 
strip steel. 



















* 


Louis R. Botsai has been appointed 
manager of the motor and control 
division of the Westinghouse Electric 
Corp. in Buffalo. He succeeds Leon 
R. Ludwig, who is now convalescing 
from a long illness and who has been 
appointed a member of the staff of 
vice president John K. Hodnette in 
Pittsburgh. Appointed to replace 
Mr. Botsai, George H. McBride was 
made manager of the company’s gear- 
ing division in Pittsburgh. He has 
been succeeded as manager of sales 
of this division by E. C. Hanks. 

+ 


As part of the reorganization of its 
marketing department, Trumbull Elec- 
tric Mfg. Co. of Plainville, Conn., has 
appointed Yale T. Chaney sales &- 
gineering manager of the eastern re- 
gion and Robert C. Wilson sales en- 
gineering manager of the central re- 
gion. Mr. Chaney has been with 





Trumbull since 1937. He was Trum- 
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of Water..Open Motor 





y as 
fac- 
qua, 
ales 





om- D 

. Pumps Sump Dry 
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co When water rose accidentally ba 

“7 sump of an eastern grocer vs 
Life-Line motor was cove y ~ 
feet of water. Someone pressed 





starter, and the Life-Line pumped 
he sump dry. Outside of being 
poco: ick coating of 


med 
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an- 
ro- 
led We certainly do not recommend open motors 
be operated under these conditions—in fact, 
we say DON’T DO IT! But this actual example 
ted illustrates the real stamina built into Life-Line 
ow motors—stamina resulting from improved ma- 
eon terials and manufacturing methods. 
ing Take the stator, for example. Coils are wound 
ge of Tufvar wire—wire you can pound with a 
ts sledge, tie into knots, without disturbing the 
ace insulation. Pear-shaped slots enable coils to be 
as slipped into place without forcing. A fiber 
al wedge closes top of slot, seals against dirt and 
les moisture. Multiple dips and bakes in Thermo- 
set varnish give the stator a tough flexible film, 
resistant to oil, moisture, acid and alkali. That’s 
its 


ec- J mam If you figure LIFE-COSTS... you'll figure LIFE-LINE uo 
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Can your pumps use 


ne MOTOR STAMINA \ike this? 


why, in the above example, there was no wind- 
ing short-out—even under water. 

It costs no more to get this extra motor 
stamina. Simply specify Life-Line as the drive 
for your equipment. Ask your local Westing- 
house representative for details and a copy of 
booklet B-3842, or write Westinghouse Electric 


Corporation, P.O. Box 868, Pittsburgh 30, Pa. 
j-21576 






































POWERMATIC 
THICKNESS 
PLANER 


is a heavy duty sur- 
facer used in wood- 
working for produc- 
tion planing and to 
produce a precision 
finish required by 
cabinet and. pattern 
shops. Manufactured by 
Powermatic Machine Co., 
McMinnville, Tenn. 


1 » Solves limited sine as 
within bearing housings 


2 Eliminates hardening necks of 
idler and pressure rollers. 







‘8 
oo two years vs 
Roller Bushings e 


replacements. 


ing Orange 
nd still no 





mooth-running, pre- 
+. psc ; ngs which operate 


ynder varying pressures no 
little or "° wear, ¥ 


abusive conditions. 


OU can depend on Orange 

Roller Bushings for trouble- 
free, anti-friction protection of 
rotating or oscillating parts— 
large or small—under heavy 
loads or high epaet-ie Jevery 
kind of product from precision 
machine tools to heaviest 
equipment. ‘ 
Orange Roller Bushings 
have high load carrying 


ORANGE 



















ROLLER 
BUSHINGS 








capacity in small diameters— 
run smoothly, quietly—provide 
long service life. Closer internal 
running clearances minimize pos- 
sibility of mis-alignment of rol- 
lers. All raceways are through- 
ground. 

Full range of stock sizes, 
from 14” to 8” shaft diam- 
eters. Write for Engineer- 
ing Data Book. 











bull resident engineer at the Genera] 
Electric Co, in Schenectady, N. Y, 
from 1945 until his appointment as 
distribution systems sales manager in 
1948. Mr. Wilson joined the distri- 
bution systems sales division of the 
company in 1948, following engineer. 
ing sales work in General Electric’s 
industrial power division. Last year 
he was appointed manager of sales 
of Trumbull’s Norwood, O., works. 


¢ 


Several new appointments have 
been announced recently by the 
Bridgeport Brass Co. Carl P. Quanz 
has been promoted to plant manager 
in charge of all activities at the 
company’s Indianapolis mills. He 
has been replaced as Chicago district 
sales manager by Irving M. Malsch, 
who has been with Bridgeport’s sales 
organization for 15 years, for the 
past few years serving as Indianap- 
olis district manager. Succeeding 
Mr. Malsch is David L. Nesler, who 
has been employed by the company 
for 13 years in their Chicago district 
sales office. 

« 

A newly-created position of cen- 
tral sales manager, directing the sales 
of the Buffalo, Detroit, Cleveland, 
Cincinnati and Pittsburgh offices of 
Worthington Pump and Machinery 
Corp., has been filled by William A. 
Meiter. John W. Stovall succeeds 
Mr. Meiter as manager of the Buffalo 
district sales office. 


+ 


R. B. Crean was recently elected 
vice president in charge of apparatus 
sales at the Baldwin Locomotive 
Works, Eddystone, Pa., and Andrew 
Liston was placed in charge of the 
sales of all foundries and the han- 
dling of negotiations with the U. §. 
Government on special products. Mr. 
Liston will also continue in his pres- 
ent capacity as manager of hydraulic 
turbine and marine products depart- 


ment. 
> 


Non-Ferrous Permanent-Mold Inc. 
specializing in the manufacture of 
nonferrous permanent-mold castings, 
has named T. S. Roderick as gen- 
eral manager, with headquarters at 
the company’s offices in Mansfield, 0. 


+ 


Formerly vice president and mar- 
keting manager, Kenneth R. Beards- 
lee has been named president of Car- 
boloy Co. Inc., to succeed the late 
Walter G. Robbins. Mr. Beardslee 
joined the Carboloy organization 9% 
sales engineer in the Newark, N. J, 
office in 1930 and after several pro 
motions was made vice president and 
marketing manager in 1948. 
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KLIXON PROTECTORS 


Keep Husky Tournatorque’® Electric Motors 


Operating by Preventing Burnouts 


BAT TERES 


The Tournatorque motor, illustrated, provides power 
at the point of action in the famous R. G. LeTourneau 
earth-moving and construction equipment. Used 
in the electric controlled equipment, it simplifies 
operations by supplying the actuating power on 
LeTourneau equipment. 


To assure continuous power without motor burn- 
outs, LeTourneau Engineers use a built-in Klixon 
Protector in the Tournatorque motor. The reason 
— they know the value of positive motor protection 
. . . know that Klixon Protectors keep constant 
watch over the motor, always protecting it from pos- 
sible burnouts which might occur from overloads. 


Compact, easy to install, Klixon Protectors keep 
motors operating. They take into account the factors 
that cause motors to overheat and prevent them from 
burning out by cutting “off” the power should they 


A.C. GENERATOR 





L TRANSFORMER UNIT 


become dangerously overheated. Then when they 
cool sufficiently, Klixon Protectors snap the power 
“on” again automatically or by manual reset depend- 
ing on the type of protector used. Regardless of the 
type of motor-driven equipment you use, specify and 
insist that your motor manufacturer supplies you 
with motors equipped with Klixon Protectors. The 
additional cost is low, pays for itself over and over 
by preventing costly motor burnouts. 








SPENCER THERMOSTAT 
Division of Metals & Controls Corp. 
2509 Forest Street, Attleboro, Mass. 


INSTRUMENT AND CONTROL PANEL 





RECTIFIERS 




















































See 


so smoothly...and last so 4 


why SealMasters operate 
long. Ask the SealMaster 
engineer to show you this. / 
cut-away pillow block 
which shows every detail / 
of SealMaster’s exclusive 
combination of features./ 





STEPHEN 


18 RIDGEWAY AVENUE, AURORA, LINCS 


mrc. co, 


Put the BEST POSSIBLE 
Bearing Performance 
Into YOUR Products 





by installing 


/ 
/ All types of equipment run 
/ smoother—longer—with lower 
/ maintenance costs—when equip- 


these facts to supplement your 
sales story of other features. 
Only SEALMASTERS com- 
bine all essential bearing 
qualities in one unit! 


For lasting satisfaction, specify 
SEALMASTER ball bearing units 
when designing or igni: 
your line. Write today for 
a copy of SEALMASTER 

Catalog No. 845. 


Big Reasons Why Your Machines | 
Should Have SEALMASTER Bearings | 


PERMANENTLY SEALED! Felt-lined steel flinger rotating in 
labyrinth prevents entry of dirt or loss of grease. 


SELF-ALIGNING! Bearing unit, with seals independent of 
housing, aligns itself without seal distortion. 


PRE-LUBRICATED! Proper amount of lubricant is placed in 
bearing chamber before shipment . . . unit is ready for 
immediate use. 


NO HOUSING WEAR! Patented locking pin and dimple 
prevents rotation of outer race in housing, and posi- 
tions bearing for relubrication . . . No housing wear 
means quiet operation. 


DIVISION 


DAMSON 


LOS ANGELES, CALIF. * BELLEVILLE, ONT. 





















| 





‘SALES 
NOTES 


STABLISHMENT of an 11-state 

sales region to expedite future 
requirements of western industries 
for ball and roller bearings has been 
announced by SKF Industries Ine, 
The new region, with headquarters in 
San Francisco, will include territory 
now serviced by district offices in 
that city, Los Angeles and Portland 
and by the Denver branch office. This 
comprises the states of Washington, 
Oregon, California, Idaho, Utah, 
Wyoming, Montana, Colorado, Ari- 
zona, New Mexico, western Nebraska 
and the city of El Paso, Tex. J. C. 
Bowman, district manager at San 
Francisco since 1936, has been ap- 
pointed regional manager. 


+ 


To insure the best field engineer- 
ing service to customers and to po- 
tential users of their products, the 
Lord Manufacturing Co. of Erie, Pa., 
has announced the establishment of 
a field engineering department. 
Charles L. Freel has been appointed 
manager of this new department. 


° 


Located at 137 Water St., Pitts- 
burgh, Pa., the Shields Rubber Co. 
has been appointed distributor for 
O-rings made by the Parker Ap 
pliance Co. of Cleveland. 


° 


One of the oldest brand names in 
the gas welding industry is now 4ac- 
tively on the market again as a re 
sult of the incorporation of Alexander 
Milburn Inc., 1231-1245 Ridgely St. 
Baltimore 30, Md. The new com- 
pany will manufacture and market 
the Milburn line of oxyacetylene cut- 
ting and welding apparatus, regula- 
tors for oxygen, acetylene and other 
gases, accessories and supplies, and 
portable carbide lamps. Since 1945, 
Milburn equipment has been mat 
keted by the Black Manufacturing 
Co., Parkton, Md. 


¢ 


Expansion of industrial wire facili 
ties and reorganization of the indus 
trial wire sales program of the Elec 
tric Auto-Lite Co. has been 4a 
nounced. The new Hazleton, Pa, 
plant of the company supplements 
wire production at the Port Hurol, 
Mich. plant and places Auto-Lite in# 
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better position than ever before to 
service industrial accounts with all 
types of wire. Production from the 
Hazicton plant means faster service 
for customers in the East, and, in 
addition, new warehousing facilities 
have been established to serve cus- 
tomers better. Under the direction 
of K. L. Gackel, assistant sales man- 
ager, specially trained representatives 
are now in the field in important in- 
dustrial areas. Division salesmen 
for the Wire and Cable Division in- 
clude H. J. Lee, New York office; 
J. K. Galvin, Buffalo; F. F. Edie, Ohio 
district; J. M. Gerber and W. H. 
Schermer, Chicago; and A. R. Thorn- 


ton, Michigan. 
* 


Henceforth, the Morse Chain Co. of 
Detroit and Ithaca, N. Y., a division 
of Borg-Warner Corp., will package 
its complete line of Morse roller 
chains and parts. This program is 
designed not only to expedite the 
shipping, storage and ordering of 
chains and parts, reducing handling 
costs to a minimum, but also to 
simplify inventory problems. 


S 


The Cleveland office of the Thom- 
son Electric Welder Co. has recently 
been moved to 760 Hippodrome Bldg.. 
Cleveland 15, O. 


* 


The Standard Transformer Co. of 
Warren, O., has appointed the A & A 
Supply Co., with offices at Albuquer- 
que, N. M. and Abilene, Tex., as its 
representative for the state of New 
Mexico and northwestern Texas. The 
complete line of Standard transform- 
ers will be handled through the 
A & A Supply Co. 


+ 


The Spokane branch of the Elec- 
tric Steel Foundry Co. of Portland, 
Oreg., which has been located at S. 
121 Monroe St. since 1943, has moved 
to a newly completed office and ware- 
house building at N. 1327 Washing- 
ton St. 

8 


The Electric Products Co., Cleve- 
land, has appointed K. I. Clisby As- 
sociates, Philadelphia, as district rep- 
resentatives for the eastern section 
of Pennsylvania, the southern coun- 
ties of New Jersey, most of Mary- 
land and the entire state of Dela- 
ware. 

7 


Graver Tank & Mfg. Co. Inc., East 
Chicago, Ind., fabricators and erec- 
tors of steel and alloy plate for the 
petroleum and process industries, re- 
cently opened a district sales office 
in Cincinnati at 426 Transportation 
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eg chee JUIN UNL GA SEAL 


@ Cartridge-type—dquickly and 
easily installed on production 
lines; simple to replace. 


@ Service-proven—millions in 
use on small shafts, such as 
Vo'*, eit Yo '! and Sfp tt, 

@ End-face Sealing eliminates 


all shaft wear. Once installed, 
this seal lasts for years. 


ALWAYS SPECIFY 
“JOHN CRANE” SEALS. 
Our engineers in 32 field 
offices make surethat your 
installation stays right. 


“TEEPLELITE* RAISED 
FACE CARBON WASHER 


SNE 


ibs VM ARAVA 


PRECISION LAPPED 
SEALING FACE 


Typical water-pump assembly 





PACKINGS AND MECHANICAL SEALS 


CRANE PACKING COMPANY ¥ <> © 


1825 CUYLER AVENUE e CHICAGO 13, ILLINOIS ree 
es in All Principal Cities in United States and Canada 




















the 
Write wracked 16-pog® 


A Product of ALAN WOOD. STEEL COMPANY 
Conshohdeken, Penna. 


Gentlemen: be 


Please send me a Free copy of your 16-page Super-Diamond Catalog 1-59. 


Name 








Company 


Street__ City State 





Other Products: PERMACLAD, Stainess Clad Steel » A.W. ALGRIP ABRASIVE Floor Plate 
Billets * Plates * Sheets * Strip © (Alloy and Special Grades). 











Bldg., to expedite service to its cus- 
tomers in that area. John R. O’Con- 
nor, formerly at company headquar- 
ters in East Chicago, was made man- 
ager of the Cincinnati office. 


S 


Illinois Tool Works, Chicago, has 
announced the selection of Lokuts 
as the new tradename for its line 
of torque type self-locking nuts. The 
nuts, distributed by the Shakeproof 
Inc. division of the company, are 
manufactured under an_ exclusive 
license from the Boots Aircraft Nut 
Corp., Stamford, Conn., and were 
formerly sold under the tradename 
Tri-Lok. 

¢ 


The Hendey Machine Co., Torring- 
ton, Conn., has discontinued its sales 
office at 1534 Dime Bldg., Detroit, 
and hereafter will be represented in 
the Michigan territory by Associated 
Machinery Sales, 147 Jos. Campau, 
Detroit, Mich., and 1 North Main St., 
Clarkston, Mich. 

+ 


The West Virginia district office of 
the Jeffrey Manufacturing Co. has 
been moved from Huntington to 403 
City Ave., Beckley, W. Va. E. H. 
Hebden continues as manager. Also, 
the company’s district office in Cleve- 
land, formerly in the Rockefeller 
Bldg., is now located in the Hanna 
Bldg., with J. W. St. John as man- 
ager. 

° 


The Liberty Equipment & Supply 
Co., 2022 East Seventh St., Los An- 
geles 21, Calif., has been appointed 
exclusive West Coast jobber for the 
Marshall Steel Co., McCook, Ill. man- 
ufacturer of ground flat stock tool 
steel in water, oil and air-hardening 


types. 
. 


A new branch office, located at 402 
Swetland Bldg., Cleveland 15, O., has 
been opened by Sciaky Bros. Inc. Leo 
Gilbert is in charge of the new of- 
fice, which will also serve as a co-ordi- 
nating office for the Sciaky branches 
in Dayton, O., and Buffalo, to give 
the best service to customers in that 


area. 
¢ 


The Republic Rubber Division of 
Lee Rubber & Tire Corp., Youngs- 
town, O., has recently named two 
new distributors, the Wetzel Equip- 
ment Agency, 375 South West 
Temple, Salt Lake City, Utah, and 
the Southern Marine & Supply Co, 
10 East Bay St., Savannah, Ga. Both 
companies will carry a representa- 
tive stock of Republic’s industrial 
rubber products. 
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Streaming off this continuous processing —_ photographic intermediates of original draw- 
machine at the Ford Motor Company... ings. The answer to a $75,000 per year redraft- 
are Kodagraph Autopositive prints—positive ing headache! 





Before ... Ford’s valuable original 
drawings had a short life . . . had to do 
double duty in the drafting room and in 
heavy print production. In the latter op- 
eration, they were exposed to machine 
wear and tear, constant handling. Soon 
they lost their detail . . . produced illeg- 
ible blueprints... which meant that new 
drawings had to be ordered from the 
drafting room. 


[Xodagraph /\utepesiiive Paper 


‘The Big New Plus” in engineering drawing reproduction 


You, too, can cut your drafting costs, 
get improved legibility, and simplify 
print production ... by reproducing 
your drawings on this new, low-cost 
photographic intermediate paper. 

You can turn out “Autopositives” 
quickly, economically . . . with your 
present print-making equipment and 
standard photographic processing. Or 
else you can order them from your 
local blueprinter. It will pay you to get 
all the facts soon! 


A $75,000 per year saving 





in the making... 














Now ... Ford’s originals are filed away in the drafting room after 
Kodagraph Autopositive intermediates are made —available for reference 
and revisions only! All blueprints are produced from the “Autopositives,” 
whose photographic black lines will not smudge or lose opacity . . . assur- 
ing highly legible prints even after hundreds of “run throughs.” As a result 
of this simple change in routine, redrafting costs are reduced by an esti- 
mated $75,000 per year... while the output of creative drafting is 
increased. And print production is simplified, too ... for Kodagraph 
Autopositives are not only longer-lasting . .. but can be printed at uniform, 
practical machine speeds. 















MAIL COUPON FOR FREE BOOKLET 


EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N. Y. 


GENTLEMEN: Please send me a copy of your illustrated booklet giving all 
the facts on Kodagraph Autopositive Paper. 


NAME POSITION 


(please print) 
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WEETINGS 


AND EXPOSITIONS 





Sept. 18-22— 

American Society of Mechanical 
Engineers. Instruments and Regula- 
tors Division Conference to be held 
at the Municipal Auditorium, Buf- 
falo, N. Y. C. E. Davies, 29 West 
39th St., New York, N. Y., is secre- 
tary. 





Sept. 18-22— 

Instrument Society of America, 
The fifth national conference and ex- 
hibit to be held in the Memorial Au- 
ditorium, Buffalo, N. Y. Richard 
Rimbach, 1117 Wolfendale St., Pitts- 
burgh 12, Pa., is executive secretary. 


Sept. 19-21— 

American Society of Mechanical 
Engineers. Fall meeting to be held 
at the Hotel Sheraton, Worcester, 
Mass. C. E. Daves, 29 West 39th 
St., New York, N. Y., is secretary. 








Sept. 23-26— 

Packaging Machinery Manufactur- 
ers Institute. Eighteenth annual 
meeting to be held at the Homestead, 
Hot Springs, Va. Additional infor- 


. : , . : mation may be obtained from So- 
S° COMPACT it can be hidden behind a king size dety hendquactern, 963 Matiown Avel 


package of cigarettes; so fast even short stroke air New York, 17, N. Y. 
cylinders can’t match its speed; so safe it can be run 
submerged, flooded with coolant, or piled with chips; Sept. 25-27— 
and so sturdily built we guarantee its solenoid-control National Electronics Conference. 
units against burnout. Sixth annual conference and exhibi- 


That, in a nutshell, describes the Bellows Electro- i a = “A at - ye 
aire Valve — the electrically-controlled, air powered, air each Hotel, Catcago, Hl. — 


1 I bi : Soe “pathenmedl” ic information may be obtained from 
valve. It combines in one complete packag unit a Kipling Adams, Chairman, National 




































four-way directional valve, piston speed regulators, and Electronics Conference Wxtibit Cont 
low-voltage electrical controls. mittee, 920 S. Michigan Ave., Chi- 
You'll find its easy adaptability to the most complex cago 5, Il. 


electrically-controlled air circuits simplifies design. Its | 

guaranteed freedom from “Burnout” assures minimum | Sept. 26-37—- 

downtime, negligible maintenance. | American Society of Mechanical 
; ; Engineers. Petroleum mechanical en- 

| gineering conference to be held at 

| the Hotel Roosevelt, New Orleans, 

| La. C. E. Davies, 29 West 39th St. 

New York, N. Y., is secretary. 





re ee eee ee 


Write for Your Free Copy 
of Bulletin AU-250 . . . speci- 
fications, wiring 
diagrams, di- 

mensions of 


Bellows @ The ELECTROAIRE VALVE is standard 


Electroaire 


Sept. 26-29— 
Association of Iron and Steel En- 
gineers. Annual iron and steel ex- 


Valves. Ad- equipment on all Bellows “Controlled-Air-Power” oS 
thes dress: Dept. Devices arranged for electrical control. It is position to be held at the Cleveland 
Bi) MD 950. adapted for direct connection to or remote con- Public Auditorium, Cleveland, Ohio. 


Additional information may be ob- 
tained from Society headquarters, 


“3 c\ = B e 11 re h’,"4 = ‘ore 1010 Empire Bldg., Pittsburgh 22, Pa. 


AKRON, OHIO Oct. 12-13— 
Gray Iron Founders’ Society. The 


trol of any air cylinder of suitable capacity. 
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Put ALL of the Oil to W 
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RACINE 
Voniable Volume 


OIL HYDRAULIC PUMPS 


A visible leak in your hydraulic circuit would 
be stopped quickly. Bypassed oil is a “leak” in 
your circuit. A loss to you. RACINE Variable 
Volume Pumps, with their automatic governors, 
deliver only the volume of oil needed for the 
job. There is no excess to be lost through relief 
valves, to heat the circuit, to waste horsepower. 
Simplicity, efficiency, a lower first cost are yours 
when all elements of the circuit are productive — 
and all the oil is on the job. RACINE Variable 
Volume Pumps, Valves and other hydraulic units 
can add much to your hydraulic equipment. 
Write for catalog P-10-D. It’s new and complete. 





HYDRAULIC BOOSTER 


PUMP AND RESERVOIR UNITS 


Complete hydraulic power plants— 
pump, motor and reservoir — in 
compact package units to suit 
practically any requirement. 


HYDRAULIC 4-WAY VALVES 


A complete line of four-way and 
straight-way hydraulic valves. Bal- 
anced-piston sleeve-type construc- 
tion. Manual, mechanical or electri- 
cal control. Sizes ¥” to 114” IPS. 


RACINE Pressure Boosters, simple 
and compact, deliver pressures to 
5000 p.s.i. Available in ratios of 
3:1 to 7:1, they eliminate the need 
and cost for high pressure pumps 
and are adaptable to any circuit. 





Write for the new, 3-color hydraulic catalog P-10-D— 
for the full story on RACINE Variable Volume Pumps, 
Valves, Boosters and Package Units. Address Racine Tool 
& Machine Co., 1773 State Street, Racine, Wisconsin. 


RACINE 


Standard for Quality and Precision 
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SHENANGO-PENN Conluifugal we KEY TO SAVINGS 


CASTINGS 
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IN HIGH PRESSURE SERVICE 


HE hydraulic cylinder pic- 
tured above gives 2-way as- 
surance of exceptional life—despite 
repetitive pressures up to 3,000 psi. 


Not only is it cast of tougher, 
stronger Meehanite Metal, but it’s 
also a Shenango-Penn centrifugal 
casting. This in itself means a 
measurable gain in tensile strength 
... finer, pressure-dense grain... 
superior wear resistance... 
freedom from defects . . . and, 
very important in pressure work, 
avoidance of porosity. The net 
result is exceptional life, dependa- 


SHENANGO 


ble performance, low-cost service. 


Shenango-Penn centrifugal cast- 
ing techniques, the result of special- 
ization for years, offer decided 
advantages in symmetrical and 
annular parts of every description. 
They can be supplied in various 
metals, ferrous and non-ferrous... 
rough, semi or finish machined 
as you wish. You'll be time and 
money ahead. 


SEND FOR FREE BULLETINS 


SHENANGO-PENN MOLD COMPANY 


1287 West Third Street Dover, Ohio 
Executive Offices: Pittsburgh, Pa. 


~) PENN 





ALL RED BRONZES 
MONEL METAL 


MANGANESE BRONZES 
NI-RESIST + MEEHANITE® METAL 


ALUMINUM BRONZES 








22nd annual meeting to be held at 
the Netherland-Plaza Hoiel, Cincin- 
nati, Ohio. R. L, Collier, 210 Na- 
tional City Bldg., Cleveland 14, Ohio, 
is executive vice president. 






Oct. 16-18— 


Society of Automotive Engineers, 
Transportation meeting to be held at 
the Statler Hotel, New York, N. Y. 
John A. ©. Warner, 29 West 39th 
St., New York 18, N. Y., is secretary 
and general manager. 





Oct. 16-20— 


National Safety Council. The thir- 
ty-eighth congress and exposition of 
the National Safety Council will be 
held at the Stevens, Congress and 
Morrison Hotels. Additional infor- 
mation may be obtained from R. L, 
Forney, General Secretary, 425 N. 
Michigan Ave., Chicago 11, Ill. 





Oct. 18-19— 


National Conference on Industrial 
Hydraulics. Sixth annual meeting to 
be held at the Sherman Hotel, Chi- 
cago, Ill., under the sponsorship of 
the Illinois Institute of Technology 
and local sections of ASCE, ASME, 
SAE, Western Society of Engineers, 
ASLE, AIChE and IAS. Frank W. 
Edwards, Illinois Institute of Tech- 
nology, 3300 South Federal St., Chi- 
cago 16, Ill., is conference secretary. 


Oct. 18-20— 


Society of the Plastics Industry. 
Annual national conference to be held 
at New Ocean House, Swampscott, 
Mass. William T. Cruse, 295 Madison 
Ave., New York 17, N. Y., is execu- 
tive vice president. 


Oct. 23-25— 


American Gear Manufacturers As- 
sociation. Semi-annual meeting to be 
held at the Edgewater Beach Hotel, 
Chicago, Ill. Newbold C. Goin, Em- 
pire Bldg., Pittsburgh, Pa., is execu- 
tive secretary. 


Oct, 23-27— 


American Institute of Electrical 
Engineers. Fall meeting to be held 
at the Skirvin Hotel, Oklahoma City, 
Oklahoma. H. H. Henline, 33 West 
39th St., New York 18, N. Y., is sec- 
retary. 


Oct. 23-27— 


National Metal Congress and Ex- 
position. The 32nd annual metal con- 
gress and exposition to be held at the 
Chicago International Amphitheatre, 
Chicago, Ill. W. H. Eisenman, 7301 
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There’s no 
better way 
to know a 
plant and 
its people 
than to see 
it first hand- 


this is your 
invitation 


90 cccccccecs 


COME AND 
SEE US 


arnes Springs 
Jipristol Connecticut 
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Euclid Ave., Cleveland, Ohio, is man- 
aging director of the exposition. 


Oct. 23-27— 
American Society for Metals. 


An- 
nual meeting to be held at the 


Palmer House, Chicago, Ill. W. H. 
Eisenman, 7301 Euclid Ave., Cleve- 
land 3, Ohio, is secretary. 


Oct. 23-27— 

American Welding Society. Annual 
meeting to be held at the Sherman 
Hotel, Chicago, Ill. J. G. Magrath, 
33 West 39th St., New York 18, N. Y., 
is national secretary. = 


Oct. 23-27— 

American Institute of Mining and 
Metallurgical Engineers. Fall meet- 
ing of the Metals Branch to be held 
at the Sheraton Hotel, Chicago, IIL 
E. H. Robie, 29 West 39th St., New 
York 18, N. Y., is national secretary. 


Oct. 23-27— 

Society for Non-Destructive Test- 
ing. Annual meeting to be held at 
the Hotel Morrison, Chicago, II. 
Philip D. Johnson, Skokie, Ill. is na- 
tional secretary. 


Nov. 1-3— 

American Society of Body Engi- 
neers. Fifth annual technical conven- 
tion to be held at the Rackham Me- 
morial Bldg., Detroit, Mich. Addition- 
al information may be obtained from 


Society headquarters, 100 Farns- 
worth, Detroit 2, Mich. 

Nov. 2-3— 

Industrial Management Society. 


Fourteenth annual time, motion and 
management clinic to be held at the 
Sheraton Hotel, Chicago, Ill, under 
the sponsorship of the Research Di- 
vision. Additional information may be 
obtained from Society headquarters, 
35 E. Wacker Drive, Chicago 1, IIl. 


Nov. 2-3— 

Society of Automotive Engineers. 
Diesel engine meeting to be held at 
the Knickerbocker Hotel, Chicago, Ill. 
John A. C. Warner, 29 West 39th St., 
New York 18, N. Y., is secretary and 
general manager. 


Nov. 9-10— 

Society of Automotive Engineers. 
Fuels and lubricants meeting to be 
held at the Mayo Hotel, Tulsa, Okla- 
homa. John A. C. Warner, 29 West 
39th St., New York 18, N. Y., is sec- 
retary and general manager. 
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EMC MODEL 500 


CYCLOHM 
MODEL 2500 


the right motor at the right price! 
EMC AND CYCLOHM 
FRACTIONAL H.P. MOTORS 


VITAL STATISTICS: EMC 500 

Series Wound Shunt Wound 

Universal D.C. only 

Speed Range Idle 10M to 20M 1200 to 10M 
(R.P.M.) Full Load 4M to 12M 1M to 8M 
Power Rating Continuous 1/20 hp. 1/25 h.p. 
(maximum) Intermittent 1/12 h.p. 1/20 h.p. 
Voltages 6 to 230 6 to 230 


BEST BUY! 


EMC—MODEL 113A 


CYCLOHM 
MODEL 2900 


HOWARD INDUSTRIES, INC., DEPT. MDB, RACINE, WISCONSIN 
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Model 500 is a brilliant, seasoned performer 
used extensively by leading manufacturers of 
home movie projectors, vending machines, port- 
able tools, radar and electronic equipment, 
railroad signal lights, laboratory stirrers... 
wherever a fractional h.p. motor of proved 
dependability is needed at low cost. 

For complete information about EMC model 
500 or any of the famous EMC universal, shunt 
wound, or shaded pole motors and Cyclohm 
induction motors, write for handy reference 
literature and specification sheets. All EMC and 
Cyclohm motors can be furnished with gear 
units, 12 models, hundreds of ratios. 

EMC and Cyclohm fractional h.p. motors are 
made by fractional h.p. specialists... your guar- 
antee of the right motor at the right price. 


CYCLOHM—MODEL 2500—offers advanced features of 
high quality construction for instruments, 
timing devices, facsimile applications, gen- 
eral applications and speed reducer work. 

EMC—MODEL 11A—designed fo fill all requirements for a 
low priced, brush type motor of modere 
ate power. Shown with gear unif. 

CYCLOHM—MODEL 2900—<a fine induction motor offer- 
ing minimum vibration, quiet operation, long 
life and minimum maintenance. 


HOWARD 


Divisions: 
‘BAR 


2 ELECTRIC MOTOR CORP. 


Gclohm MOTOR CORP. 
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AUTOMATIC FORCE FEED LUBRICATION 


reaches vital parts ordinary methods 
can't lubricate. 
= 











Induction Heat Treating 
of Gears 








——e heating has many in- 
herent advantages for heat treat- 
ing gears. It may be applied in a 
variety of ways to accomplish a 
| Wide range of results. At present the 
| use of induction heating is limited to 
a few applications that have been 
| worked out after much experimenta- 
| tion. These applications have proved 
to be satisfactory and it is expected 
| that other applications will soon be 
made. The induction heating proce- 
| dure must be worked out for each 
| 
| 
| 



































particular gear type and application. 
In order to support such a program 
the production must be reasonably 
high. 

One of the chief advantages of 
using induction for heat treating 
gears is the reduction of distortion. 
Because induction heats a relatively 
small amount of metal in a short 
time, gears are produced with far less 
distortion than the conventional car- 
burizing and through-heating meth- 
ods. The spline bores of gears are 
not heated enough during the in- 
duction hardening process to cause 
distortion. Holding bore dimensions 
has been a problem in furnace-heated 
gears. 

Induction-hardened gears are usual- 
ly 1045 or 1050 steel. Some of these 
gears have replaced hardened and 
drawn alloy-steel gears with a con- 
siderable saving in steel costs. 

The cost of induction hardening 
gears will depend upon the quantity 
in production and the type of induc- 
| tion heat treatment necessary for 
| the particular application. Where the 
| production is reasonably high, the 
saving in producing induction-hard- 
ened gears is large.| One manufac- 


we 


Sa ee ae ae 

















Meters the precise amount 
of oil needed. 














Gives each wearing point a 
full-time ‘oiler’. 
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Frees manpower for more 
productive jobs. 








Manufacturers using Manzel Lubricators report 
that they save their initial cost many times 
ft over in reduced labor cost, lower oil consump- 
Ft tion, and fewer breakdowns. “Manzels” are 
standard equipment on many makes of engines, 
pumps, compressors, hydraulic presses, convey- 





a 
e ors, and other machinery. Or... you can install turer has estimated saving at $250 to 
a -* on present equipment. ‘ $300 per day on a production of ap- 
is ‘ er representatives will gladly supply proximately 500 tractors. The saving 
f echnical assistance on lubrication problems. per gear was as high as 16 cents. 


The average saving was 7 cents per 
gear for the 15 gears heat treated 


| 
Division | 
of | by induction. 
FRONTIER INDUSTRIES INC. Induction heating processes are 
276 BABCOCK ST. | better adapted to production lay- 
BUFFALO, N.Y. | out than furnace heating methods. 


They more nearly approach one-at- 
a-time production which may be con- 
| vweniently located with respect to the 
| gear cutting equipment. The prob- 
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These Features 
© Save You For These Reasons 
* Money 
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Worthington— 
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ORIGINATORS OF THE QD SHEAVE 
WORTHINGTON PUMP AND MACHINERY CORPORATION 
MULTI-V-DRIVE SALES DIVISION 


Buffalo, N.Y. + General Offices, Harrison, New Jersey 
POWER TRANSMISSION: sheaves, V-belts, variable speed drives 
PUMPS: centrifugal, power, rotary, steam 
AIR COMPRESSORS: water-cooled, air-cooled 


WORTHIN 


] Two-piece QD Mount light hub first, then slide heavier EXCLUSIVE 
sheave—rim and rim on tapered hub 
hub separate 
y Choice of one or Mount hub and rim separately, or EXCLUSIVE 
two-piece loosely assemble hub on rim and slide 
assembly on shaft together 
3 Split hub Easy to mount, even on oversized shaft ORIGINAL 
4 Clamp screw Holds hub in position on shaft while EXCLUSIVE 
in hub setting or removing rim 
5 Taper-mated Mount easily in any position—no key- ORIGINAL 
hub and rim way between taper surfaces 
6 Large, long pull- Hold better and more uniformly EXCLUSIVE 
up bolts 
7 Friction cone grip Tightening rim on hub gives positive ORIGINAL 
press fit on shaft 
8 Shaft key lock Prevents key from drifting EXCLUSIVE 
(set screw over 
keyway) 
9 Quickly-detach- Pull-up bolts used as jack screws to ORIGINAL 
able (QD) remove sheave rim 
10 Interchangeable Hubs for every bore—lower inventory ORIGINAL 
rims cost 
1] No realignment Clamped hub holds shaft position— EXCLUSIVE 
problem new rim tightens up in exact alignment 
12 Choice of “A”, “Tailor-made” grooves give proper ORIGINAL 
“B", “C" and belt “ride-out” for maximum life ef- 
“D" grooves ficiency 
13 I-beam spokes Stronger—capable of carrying heav- EXCLUSIVE 
on driven sheave ier load with less weight 
14 Offset design Reduces over-hang loads— increases ORIGINAL 
of sheave bearing life 
] 5 Worthington- load-carrying cords in neutral axis ORIGINAL 
Goodyear reduce internal friction—each belt 
V-belts carries its share of drive load 


The Good 
Right Hand 
of 

| Undustry 


How Does 
Your Drive 
Rate on the 


V-drive Scoreboard? 


Here are 15 money-saving features 

of the most efficient V-belt drive. 
Only Worthington Multi-V-Drives 
give you all 15! 





EASY TO GET ON EASY TO GET OFF 


YET 
ALWAYS TIGHT 
ON THE SHAFT 





WORTHINGTON QD SHEAVE 
—ORIGINAL TAPERED CONE-GRIP SHEAVE 


Complete Range of Stock Sizes — Prompt 
Shipment. 853 listed stock sizes in “A", “B”, 
“C" and “D” sections, fhp to 600 hp .. . 332 
listed stock sizes of EC Cord V-belts. Send 
coupon for latest Worthington QD Sheave 
bulletin. 


i 
Worthington Pump and Machinery Corporation I 
Multi-V-Drive Sales Division, Dept. PO-1 | 
Buffalo, N. Y. | 
Send latest bulletin of Worthington Multi-V- | 
Drives. | 

l 
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YOU CAN BE SURE OF UNIFORM 
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The most modern machines and tools for volume 
production with watch-like precision (many of them 
developed by Briggs & Stratton engineers), plus con- 
stant check and rigid inspection, are used to maintain 
uniform quality to meet the high exacting standards 
established by Briggs & Stratton — the result of the 
engineering and manufacturing experience gained in 
more than 32 years of continuous production, and 
the building of more than 4% million single- 
cylinder, 4-cycle, air-cooled gasoline engines. 


BRIGGS & STRATTON CORPORATION 
Milwaukee 1, Wis., U. S. A. 





FACTORY 
SUPERVISED 
SERVICE 


BRIGGS & STRATTON 


FOR INDUSTRIAL 
CONSTRUCTION 
RAILROAD AND FARM 
EQUIPMENT 


TON ENGINES 








In the automotive field Briggs & Stratton is the recognized leader 
and world’s largest producer of locks, keys and related equipment. 








lems of heating and storing batch 
lots is largely eliminated. Equipment 
has recently been developed that will 
process gears of different sizes at 
the same time with the same induc- 
tion power generators. This makes a 
very flexible installation for manu- 
facturers wno machine gears in small 
batches as well as those who have a 
continuous flow of gears to the hard- 
ening equipment. 

At present there are two basic 
methods of induction hardening 
gears: through heating the teeth; 
and surface, or contour, heating the 
teeth. In the first method the entire 
tooth and the steel in the rim of the 
gear, at the base of the teeih, are 
raised above the hardening temper- 
ature. In the latter method only a 
surface layer of steel is heated above 
the hardening temperature. Although 
there are definite advantages by each 
system, each gear heat-treating ap- 
plication is worked out experimen- 
tally and the most suitable method 
chosen. 

THROUGH HARDENING: In this proc- 
ess a band around the rim of the 
gear including the teeth is brought 
up to the hardening temperature by 
induction and suitably quenched. The 
process is much the same as flame 
hardening with the advantages of 
speed and ease of control. By induc- 
tion the heat is induced in the steel 
below the surface and more power 
can be put into a given volume than 
is possible by flame heating where 
all the energy must be conducted into 
the surface of the steel. 


Proper Heating Rate Essential 


An important consideration in 
through-heating gear teeth is the rate 
of heating. The teeth must be 
brought up to hardening tempera- 
ture without heating too much of the 
rim or web of the gear if the process 
is to be economical and distortion 
prevented. This requires a certain 
minimum power level. If the heat- 
ing is too fast, the tips of the teeth 
will be overheated before the steel 
in the vicinity of the root is up to 
temperature. The selection of the 
power level used will depend upon 4 
number of things, but in general @ 
large tooth will be hardened at low 
power density while a small tooth 
may be hardened at considerably 
higher power density. The results 
obtained by through-heating meth- 
ods depend on the power level, the 
tooth size, the quench, and the pre- 
treatment given the steel. 

CONTOUR HARDENING: There has 
recently been developed a _ two-fre- 
quency induction heating process that 
produces surface-hardened gears by 
induction. They are now used to re- 


MACHINE DESIGN—September, 1950 


















— -_ oe és 2 oo Se 








nto 


th 











Wolverine 
TRUFIN*? 





Trufin is the finned tube with 
the fins integral with the tube 
itself, thereby capable of with- 


standing vibration and extreme | 
temperature changes. This tube @ 





saves space for you. It witJ 











vide the required surface area 
in just a fraction of the space 
demanded by plain tube to meet 
the same requirements in heat 
exchangers. Or by utilizing the 
entire area you have available 
for tubing, you can substantially 
increase the efficiency of the 
operating unit. 

Trufin is available in several 
alloys in many fin heights and 
spacings, in most popular sizes. 
Also in bimetal (copper inside, 
aluminum fins outside). Ask for 
our reports dealing with heat 


exchangers. 
*Reg. U.S. Pat. Off 








WHICH FORM OF TUBING CAN YOU USE? 


Spun End 
Parts? 


> 


Tube ‘can be formed into a 
multitude of shapes with econ- 
omy. For instance, the ends can 
be spun to a smaller diameter 
—ending in a taper or in a round 
end entirely closed or partially 
closed. The tube can also be 


ei 


made with a bead around the 


circumference. In a word, the 
Wolverine Spun End Process 
offers opportunities for a wide 


variety of end treatments of — 


tube and can save you the cost 
of extra parts that you now 
think. seem -necessary. And be- 
sides, eliminate assembly costs. 

Our new brochure, Spun End 
Tube, is just off the press. Would 
you like a copy to acquaint 
you with possibilities for greater 
economy and efficiency that are 
within reach just by making a 
slight change in the design of 
a part? 

Request a copy on your 
stationery. 


Spun End Process is a patented process RE 22465. 








Plain or 
Fabricated? 





' Do you need plain tube of a 


certain alloy, of a specified di- 
ameter and length, to convey 
safely a particular kind of fluid 
or gas from one point to an- 
other? Does the factor of cor- 
rosion present a problem? Do 
you want the plain tube so you 
can fabricate it into something 
else yourself? 

Would you rather have us do 
the fabricating to your specifica- 
tions from our seamless, non- 
ferrous tubing and ship the 
finished parts to you? Perhaps 
you would like to check with our 
Customer Engineering Service 
to assure yourself that your 
fabricating practice is producing 
the parts most efficiently. 

Keep in mind that our business 
is the manufacture of tubing 
exclusively. Call on us any time 
you need information on tubing 
fabrication. 


Wolverine Trufin and Wolverine Spun End Process available 


in Canada through the Unifin Tube Co., London, Ont. 


WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 


INCORPORATED 


MANUFACTURERS OF SEAMLESS, NON-FERROUS TUBING 


<< e- 1433 CENTRAL AVENUE ° 
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DETROIT 9, MICHIGAN 


PLANTS IN DETROIT AND DECATUR, ALA. 


Sales Offices in Principal Cities 
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Designing machines to embody standard com- 
ponents is naturally a cost-saving, time-saving 
factor .. . but of equal importance —a vital 
selling factor. 


In selecting speed reducers, like other acces- 
sories with moving parts, this is particularly 
true. Design engineers can not afford to lose 
sight of the user who, from the very begin- 
ning, likes to know that he won't be faced 
with the delays of custom fabrication, should 
replacements become necessary. 


This is one of the major reasons so many 
manufacturers build-in Winsmith Speed Re- 
ducers. They know that any speed reduction 
needs up to 85 H.P. can be met at savings 
with a fully standardized unit. Looking out 
for their customers, they know that when parts 
may be required, they'll always -be available 
... On short notice . . . out of stock . . . and 
like complete units, will slip into position as 
easily as a nut or bolt, with no alignment 
problems. 


Thus, alongside famous names in bearings, 
motors and other accessories listed in machin- 
ery manufacturers’ catalogs, it is common to 
find Winsmith Speed Reducers, Such products 
improve performance, Such names help to 
sell. 


Yes, to save in manufacturing costs . . . to 
help sell more machines . . . Winsmith Speed 
Reducers belong in the original package. Win- 
smith’s power transmission engineer in your 
territory welcomes the opportunity to tell you 
why ... more specifically. 


ners 
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place carburized transmission gears 
in small and medium sized tractors, 
These gears have given excellent per. 
formance and have resulted in a con- 
siderable saving for the manufac- 
turer. Gears from 5 to 16 diametral 
pitch have been hardened with this 
process. 

One of the first requirements to 
consider in surface hardening smal] 
gear teeth (4 to 16 diametral pitch) 
is the heating time. The heating time 
must be short if thermal conduction 
is not to give a through-heated tooth, 
The smaller the tooth the shorter the 
heating time must be. In most cases 
the heating time is less than a second, 
The short heating time requires a 
high power density at a relatively 
high frequency (200 to 400 kc) if the 
surface of the steel is to be raised 
above the hardening temperature. 

Early attempts proved that by this 
method alone hardness distribution 
around the tooth contour was not ac- 
ceptable. To overcome this difficulty 
a system of preheating the gear by 
10,000-cycle induction heating before 
the high-power high frequency is ap- 
plied was developed. 

The two-frequency method of sur- 
face hardening produces gears that 
are used to replace gears that former- 
ly were carburized. Today, there are 
approximately two million of these 
gears in service in small tractors. | 
During that time there has not been 
a gear failure that could be traced to 
the heat treating process. 

At present the choice between 
through hardening and contour hard- 
ening with the two-frequency method 
is not easily made for teeth smaller 
than 4 diametral pitch. Much more 
work must be done before a definite 
line can be drawn between the two 
systems. From a paper by John A. 
Redmond, engineer, Westinghouse 
Electric Corporation, presented at the 
AGMA Annual Meeting, June, 1950, 
in Hot Springs, Va. 



































Metal-Powder 
Friction Material 


ETAL-POWDER friction mate- 

rial is a sintered mixture of 
metal and nonmetal powders devel- 
oped to achieve desirable friction re- 
sults. The most commonly used pow- 
ders are copper, iron, tin, lead, gra- 
phite and silica. 

Processing of the sintered-metal 
friction elements is similar funda- 
mentally to other metal-powder prod- 
ucts such as bearings, machine parts 
and filters. Dry powders of the con- 
stituent elements are mixed and 
blended in correct proportion and 
then molded at room temperature) 
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SIRVENE 
No One hnows 





— 


—_ 


— 


_ 


It is the mext Sirvene product. Yours, per- 

haps. Today it is the envisioned need for 

a critical pliable part, unusual in design 
characteristics and physical properties. Tomorrow (fig- 
uratively) it is an actuality—specially designed, com- 
pounded and developed to meet that need correctly and 
dependably. 

Sirvene products always remain “‘unknown”’ until de- 
veloped to meet the needs of a design engineer. Each 
Sirvene part is custom-built for a particular application 
where conditions are unusually difficult. Designed, de- 
veloped and manufactured under strict laboratory con- 
trol, Sirvene parts operate in extremes of heat and cold, 
in the presence of air, oil, water and other solvents and 
stand up under high pressures, wear and abrasion. 

Sirvene can be compounded from oil-resistant elastom- 
ers to possess any combination of physical properties and 


ENGINEERS: For basic information, 
write for your copy of “Engineering with 
Sirvene”. There is no charge. 









characteristics you require. Whether it is destined for an 
intricately designed boot or diaphragm or for a simple gas- 
ket, it will function dependably at a critical point in your 
mechanism. 

When you have a pliable parts problem that’s tough to 
lick . .. consult Chicago Rawhide engineers. They’ll create 
an “‘unknown”’ Sirvene to provide the right answer. 


i 


CHICAGO RAWHIDE MANUFACTURING CO. 


1304 Elston Avenue SIRVENE DIVISION Chicago 22, Illinois 


Chicago Rawhide Manufacturing Company specializes in mechanical seal- 
ing and protective products: oil seals and special diaphragms, boots, 
gaskets, washers and packings of Sirvene synthetic rubber and Sirvis 


Eee were) r4 
SIRVENE 


THE SCIENTIFIC COMPOUNDED ELASTOMER 










another FIRST in 
McGILL precision bearings 

















Rollers cannot skew. A 
guide rail integral with 
the outer race maintains 
alignment of the grooved 
rollers, 


roller 
hearing 
The Bearing with the Self-Aligning Rollers — a simplified 
roller bearing construction that automatically corrects roller 
skewing — without space wasting cages! Perfect roller 
alignment with resulting superior performance is main- 
tained by this new principle of guided rollers. Even with 
reduced internal radial looseness a GUIDEROL bearing 
overcomes any tendency to bind under limited misalign- 


ment. Produced in needle and cylindrical type roller bear- 
ings. Write for information packed Bulletin today. 















UNIVERSAL MOUNTING OPEN ENDS — SELF CLEANING GREATER ANGULAR RIGIDITY 





Universal Mounting — Open Ends — Self clean- Greater Angular Rigidity 
from horizontal to ver- ing in applications per- is provided by longer 
tical is possible. No mitting free circulation rollers that permit race 
cocking of rollers on ver- of oil or grease. Open and roller contact virtu- 
tical shafts because the faces set up flushing ac- ally to the outside edges 
grooved rollers are lo- tion inside the bearing. of the races. 





cated by guide rail. 








MSGILL 


<P ee ee ew we see ee eee 


! 
Write for your copy of the new 
GUIDEROL Bearing Bulletin No. ' 
GR-50. Address: McGill Manu- t 
facturing Co., Inc., Bearing Divi- - 
sion, 200 N. Lafayette Street, 

Valparaiso, Indiana. 


precustoa 


hearings 
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under high pressures and sintered, 

Primarily, metal-powder friction 
material is justified on its perform- 
ance rather than its first cost. Its 
first cost is generally higher than 
that of competing friction materials, 
such as asbestos, molded or woven, 
Because of inherent higher material 
and processing costs, emphasis is 
placed on application design and ef- 
ficient processing. 

The size range of friction elements 
manufactured is probably consider- 
ably larger than generally offered in 
other fields of powder metallurgy. 
Friction elements range in weight 
from a few ounces to 140 lb. Com- 
pacts molded vary from %-oz to 40 
lb of metal powders. Friction fac- 
ings have diameters from less than 
1 to 72 in. Compact thicknesses 
range from 0.020 to 1 in. Compacts 
as large as 224 sq in. are molded in 
cne piece at 11% tons per sq in. 
Another important factor in the 
manufacture of metal-powder fric- 
tion material is chemical composi- 
tion. Chemical composition can be 
related to wear, coefficient of fric- 
tion, operating temperatures, and 
other factors. 

Physical dimensions required for 
various friction applications pose 
different problems. Compact thick- 
ness is generally very small com- 
pared to length and width, accentu- 
ating the importance of green com- 
pact strength in relation to subse- 
quent handling. Green compact 
growth and distortion are tooling 
probems. Offsetting this is the sim- 
plicity of contour of the compacts. 
With rare exceptions, compacts are 
of three simple shapes: ring, segment 
of a ring, or rectangular. It is de- 
sirable to mold in flat sections to as- 
sist in maintaining uniform density 
which helps maintain uniform fric- 
tional characteristics. 













































Supporting Member Added 


A metal-powder part requires that 
a structural member be combined 
with the sintered material to take 
the mechanical stress of operation. 
The sintered mixture design for the 
best frictional characteristics is gen- 
erally too weak psysically by itself 
for the required mechanical stresses. 
The structural member is_ usually 
sheet metal and takes the form of 8 
core in a double-face or sandwich 
type friction element or a backing 
member in the case of a single-face 
friction element. 

Because of the ability of metal-pow- 
der friction material to absorb ener- 
gy at higher rates than most organic 
or mineral friction materials, it can 
be used at higher temperatures and 
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Beller Designed Froducla 
lee Electro! hydraulics 


Where Applications call 
for SMOOTH... 
POWERFUL... 


CONTROLLED FORCE 


Electrol 


KINGSTON, NEW YORK 


RELIEF VALVE HAN MP 
POWERPAK 


VALVE ERV YLINDER TRANSFER 


FOR BETTER HYDRAULIC DEVICES 


at greater pressures and speeds. Met- 
als can stand higher surface temper. 
atures than organic materials before 
melting or disintegrating. This qual- 
ity is important because more con- 
sistent friction properties are main- 
tained over a greater range of oper- 
ating conditions. Furthermore, for 
high-energy absorption applications, 
more compact designs are possible. 

Metal-powder friction materials 
are not affected appreciably by cli- 
matic or other conditions cuch as 
heat, cold, dampness, salt water and 
fungi. Within a practical range, 
they are inert to chemical changes 
caused by heat, water, oil, solvents, 
fungi and salt water. Fluids will 
lubricate the friction surfaces and 
cause a lower coefficient of friction. 
The friction material can be cleaned 
of foreign substances and the original 
coefficient restored either by action 
of the opposing surface, wiping with 
a solvent, or refacing the material 
mechanically. From a paper pre- 
sented by L. P. Kane, sales manager, 
S. K. Wellman Co., at the Sixth An- 
nual Meeting of the Metal Powder 
Association, April, 1950, in Detroit, 
Mich. 


Improved Seeing 
Improves Drafting 


ESULTS to be expected from 
well planned lighting of draft- 
ing rooms are: reduced fatigue, few- 
er errors, increased quality and quan- 
tity of production, and improved em- 
ployee attitude and morale. Improve- 
ment in any one of these aspects is 
often of sufficient value to justify 
the expenditures involved. When the 
benefits are realized in combination, 
there can be little question as to the 
economy of good seeing conditions. 
Continuation of marginal or poor con- 
ditions is a waste of financial re- 
sources and a hazard to personal 
health and welfare. 

“How much light?” is a _peren- 
nial question. Guidance codes such as 
the Illuminating Engineering Soci- 
ety’s “Recommended Practice of Of- 
fice Lighting” and the ASA “Ameri- 
can Standard Practice for School 
Lighting” currently recommend 39 to 
50 footcandles for school and office 
areas. Choice of a specific value 
within this range should be corre 
lated to the severity of the tasks 
performed and to the time people are 
likely to be occupied with them. 
There is a growing tendency to con- 
sider this range as a minimum. 
Many find it economical to plan theif 
lighting within the 50 to 100-foot- 
candle range for which very accep- 
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Cuts Production Cost 20% 
with Welded Design 
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3 WELDED DESIGN 
ORIGINAL DESIGN 


lighter and stronger. The all-welded steel flywheel at right has greater durability, 
higher operating efficiency . . . costs 20% less. Original 40 pound weight has been 
cut to 24 pounds. 


‘rom By H. A. Honstein, Production Manager 
me The Mobilift Corporation 


few- 


er Portland, Oregon 


‘ove- 


~ By converting the flywheels of our industrial trucks to 
stify ; 
the | welded steel construction, we now have a stronger, yet 
tion, 





lighter, design that costs 20% less to produce. The weight 







the . 
Saves 30% in cost by 
ions. fof these flywheels has been reduced 16 pounds and the fabricating 2. side frame 
con- : , , member entirely from steel. 
re- (YOlume of air for cooling purposes increased by 40%. Shown below is industrial 
a truck built by the Mobilift | 
jon Corporation, Portland, Ore. { 


The method of manufacture is simple. The disc and 


ae outer rim are cut from steel plate and the outer rim is fillet 
as 


soci- Fwelded to the disc. Vanes formed from steel are held in a 

Of- 
neri- 
hoo 
0 to 


ffice § Similar benefits in greater strength at lower cost have 
value 


clamp-type fixture and fillet welded to the disc with 


= 


“Fleetweld 7”? using Lincoln “‘Shield-Arc” welders. 


been derived by redesigning other components of the 








orre- 

asks Htruck, such as the side frame section, shown at the right. 

» are . 
a G ET Write for Machine Design Studies 

yum. THE LINCOLN ELECTRIC COMPANY 
neit | THE FACTS Dept. 17, Cleveland 1, Ohio 

foot- § 

cep- Sales Offices and Field Service Shops in All Principal Cities 
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You'll get them with a 
Bruning Whiteprinter 


Copy your drawings, records, and 


reports exactly and economically 


with a Bruning Whiteprinter. You'll 
get crisp, smudgeproof, errorproof 
copies — at low cost — and fast! 

Just place your original on a sheet 
of Bruning Whiteprint paper and 
insert both into the Whiteprinter. 
Within seconds, out comes an easy- 
to-read, completely developed posi- 
tive print.* 

You can make an unlimited quan- 
tity of prints — any size up to 42” 
wide by any length —in black-on- 
white or any of 20 color combina- 
tions. They come out flat, dry, 
stacked. The last copy is as clean and 
sharp as the first. Five models offer 
a complete range of capacities. 






Avoid installation troubles with a Bruning Whiteprinter. It is mobile — 
requires no plumbing, no exhaust duct; you need only connect it to your 


electric supply. 


Get the top-quality copies you want. Get them inexpensively and on time. 
Get a Bruning Whiteprinter! For full description, send coupon or write 
Charles Bruning Company, Inc., Dept. E-90, 100 Reade St., New York. 






RUNING 


Dept. E-90, 100 Reade St., New York, N. Y. 


PERFECT PRINTS... WITHIN SECONDS... FOR PENNIES 


HITEPRINTERS 


*If your original is opaque, the 
Whiteprinter quickly copies it onto 
translucent stock from which you 
make as many Whiteprints as you 


want, 


Offices in principal cities 


Please send me free Booklet A-1056 describing the Bruning Whiteprint Process. 
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table design techniques are available 
today. 

Of equal importance to quantity 
are those factors representing the 
quality of the lighting. Shadows and 
reflections of light sources, either 
natural or artificial, are seldom an 
advantage. A shadow on the work 
is annoying and, more important, 
represents a loss in illumination and 
brightness. When. reflections are 
seen in or near the work, they are 
extremely annoying and _ interfere 
with seeing performance. Lighting 
described as “diffused” tends to 
soften shadows. This minimizes their 
anoyance and to a considerable ex- 
tent reduces their density. 

Frequently, characteristics of the 
work introduce unnecessary limita- 
tions on the quality of lighting that 
will be acceptable. Use of shiny sur- 
faces should be avoided. Gloss on 
many materials, instruments and ac- 
cessories can be eliminated or re- 
duced without significantly reducing 
their acceptability in other respects. 
In the drafting room, some progress 
has been made in introducing less 
glossy cloth, paper and instruments, 
although much is yet to be desired in 
this respect. 
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Vertical Boards Help 


The real solution of these draft- 
ing-room seeing-performance prob- 
lems is in the adoption of better ma- 
terials and vertical boards. Certain 
problems that have been accepted as 
unavoidable in the past are thereby 
eliminated. Just as horizontal boards 
are generally raised 10 to 20 degrees, 
the position described as vertical is 
some 10 to 20 degrees from absolute 
vertical. This permits easy manipu- 
lation of drafting equipment and het- 
ter utilization of light. The elevated ( 
board position requires drafting ma- ’ 
chines or attached straightedges and 
conventional triangle combinations. 

At least five distinct advantages 
can be assigned to the use of ver- 
tical boards. Not the least important Ita 
is normal healthy posture for the 
draftsman. Many can be seated in § 1:7 
comfortable posture chairs. Second, pro 
the size of the board is not limited 
by the draftsman’s reach. Boards  °Y¢ 
may be raised or lowered to bring | mor 
the actual work area to the drafts 2 I 
man. He may reach the extreme por- ; 
tions of very high boards by stand- | Cou 
ing or by being provided with an engi 
elevated chair. The third advantage 
is the near-absence of shadows. 
Those along approximately vertical 
straightedge positions will be less 
than those encountered on horizontal 
boards. There are none along the 
horizontal straightedges. Maximum 
illumination is available down to the 
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Sales-Building “COU 











in your product! 


It adds up as simply as 1-2-3, like this: 
1: Take a new, objective look at your 
product . . . with a sharp “mathematical 


tye’ ...to see whether it could do 


more for your customers if it could count. 
2: If you see the glimmer of a hidden 
Count-ability, call in a Veeder-Root 
engineer. 


Veeder -Root C 0 U N T E R S “Count Anything 


VEEDER-ROOT INC., HARTFORD 2, CONN. 
In Canada: Veeder-Root of Canada, Ltd., 955 St. James Street, Montreal 3 
In Great Britain: Veeder-Root Ltd., Kilspindie Rd., Dundee, Scotland 
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3: If he agrees that you’ve “got some- 
thing” ...and develops it into a new 
sales-promotion feature, then... 


TO SUM UP, you build a Veeder-Root 
Counter into your product as an integral 
part... and proceed to bring in a 
“gusher” of new orders. Now, let’s see 
if we can strike oil for you! 















MEDIUM SIZE COUNTER 
(shown) counts strokes and turns, 
is built into scores of products from 
oil-well depth measures to tabulat- 
ing machines and turnstiles. One of 
hundreds of V-R Counters, basic 
types of which are shown in FREE 
8-PAGE BOOK. SEND FOR YOUR 
COPY TODAY. 
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Lord Multiplane Mountings are now 

protected against attack from oil, gaso- 
*line, cleaning solvents, ozone, and other 
enemies of rubber. 


The rubber flexing element is pro- 
tected by a thin, tough, elastic material 
which resists attack and prolongs the 
life of Multiplane Mountings under ad- 
verse conditions . . . an added value at 
no increase in price. 


This illustrates LORD policy—to 
produce the very best Quality 
BONDED-RUBBER (rubber-bonded- 
to-metal) parts possible. Through con- 
stant research new materials are investi- 
gated, mew processes tested, and new 
methods developed to supply long- 
lasting vibration-control mountings for 
product improvement. 

Vibration control increases accuracy 
and improves performance of products 
. . « reduces maintenance . . . builds 
sales. Investigate Lord Vibration- 
Control Mountings and Bonded-Rubber 
Parts. Write to attention of Product and 
Sales Engineering Department. 


LORD MANUFACTURING COMPANY 
ERIE, PENNSYLVANIA 


Canadian Representative: 








Railway & Power Engineering Corporation, Ltd. 





Vibration-Control Mountings 
... Bonded-Rubber Parts 









actual point of work. Similarly, re. 
flections are minimized with lighting 
systems of even questionable quality 
characteristics. The final advantage 
is better space utilization because 29 
to 25 per cent more boards can be 
placed in a given area. 


Surrounding Brightness Important 


The eyes perform best when the 
brightness of the surface or surfaces 
surrounding the task is close to that 
of the task itself. The more imme. 
diate a surface is to the task or the 
larger it is in area, the more nearly 
its brightness should match that of 
the task. Although many desk and 
furniture surfaces have been so dark 
as to create unfavorable brightness 
ratios with work materials, this has 
not been the general situation with 
drafting boards. These are frequent- 
ly made of light-colored wood and 
surfaced with light-colored materials, 
Surface finishes, however, have often 
been too glossy. 

The need for balanced brightness 
extends beyond the immediate task 
surroundings. Brightnesses and 
brightness patterns over the whole 
seeing field influence the comfort of 
seeing and to some degree the ability 
to see. Hence, light colored, non- 
glossy surfaces are essential for the 
entire room. 

The search for comfort has led to 
specification of minimum shielding 
and maximum brightnesses permis- 
sible for lighting equipment. It is 
recommended that filament lamps be 
used only in indirect or semi-indirect 
equipment for school, office and draft- 
ing room applications. Fluorescent 
lamps may al!so be used satisfactorily 
in such systems. In these instances, 
fluorescent lamps giving maximum 
lumens per foot should be selected 
for economy. 

The brightness of fluorescent lamps 
is much lower than that of filament 
sources. In many instances they can 
be used in luminaries with either ap- 
preciable or complete downward dis- 
tribution of light. With these de 
signs, the specification of minimum 
shielding zones and maximum bright 
nesses becomes particularly impor 
tant. Area of brightness is also 4 
potent factor in determination of 
comfort and the orientation of equip- 
ment with respect to predominate 
viewing direction should be givel 
special consideration. Experience 
leads to the generalized statement 
that lengthwise view is preferable 
with those units which transmit light 
through the sides that are paralld 
with the lamps. These are classified 
as luminous-sided luminaires. Those 
made with opaque sides are general 
ly satisfactory when viewed eithe? 
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PLASTICS IN ENGINEERING By John 
Delmonte. Here’s a brand new “how- 


to-do-it” book of technical data 
that will help you determine the RIGHT 
plastic material, the RIGHT mold design 
and the ricuT fabricating technique 
to solve your plastics problem. PLastics 
in ENGINEERING puts scores of up-to-the- 
minute facts about plastics right at your 
fingertips: How strong various plastics 
are—for what uses they are best suited 
—how to design plastic parts—how 
these remarkable synthetic materials are 
molded, extruded, laminated, cast—how 
much heat they will stand—how to guard 
against failure—how to machine plas- 
tics—and other vital factors that are so 
essential to satisfactory plastics per- 
formance. Contains 656 pages . . . 168 
illustrations . . . 81 tables. Third edition. 
Price $10. 


MECHANICAL SPRINGS By A. M. 
Wahl. This book is filled with the kind 
of information that will enable you to 
make preliminary calculations on the 
design of all types of springs: Compres- 
sion . . . tension . . . torsion. . . and 
spiral. Practical formulas for design, 
plus complete, authoritative information 
on spring application make it a valu- 
able addition to your handbook and 
engineering data files. This book of 
435 pages puts spring design on a 


rational basis. You will find that no ° 


matter what your problem . . . working 
stress . . . fatigue . . . buckling . 

or just plain maximum efficiency .. . 
that the use of “Mechanical Springs” 
will reduce your number of spring fail- 
ures due to “guesswork” as well as 
save you time and materials. Price $6. 


GATES & RISERS FOR CASTINGS By 
Pat Dwyer. This book by the engineering 
editor of The Founpry magazine, has 
no equal as a source of information on 
how to eliminate casting defects. Foun- 
drymen will find that it thoroughly 
covers all the various problems that 
arise in the design and use of gates 
and risers. Detailed examples of gates 
and risers for practically all types of 
ferrous and non-ferrous castings are 
described and illustrated. It gives you 
practical methods of gating gray iron, 
steel, malleable iron, aluminum, brass 
and bronze castings. Practically every 
problem that you can encounter is 
covered in an easy-to-read text that is 
accompanied by detailed drawings. This 
brand new, third edition, contains 384 
pages, 247 illustrations, 31 chapters, and 
is fully cross-indexed. Price $6. 


Published by the Penton Publishing Com- 
Pany, 1213 West Third St., Cleveland 13, Ohio. 
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Are You Putting into Your Designs? 





“PRODUCTION PROCESSES, Their Influence on Design,” 
by Roger W, Bolz, is a new working tool that will 
help you take the “guesswork’”’ out of your designs. 
It’s your answer to the problem of how to design 
specifically for production. It puts at your instant 
command the facts and figures you need to know 
about the various production processes ... and how 
they influence your designs. 


Covers 36 Different Processes 

PRODUCTION PROCESSES is packed from cover to cover 
with facts and figures on 36 different processes. When you want to design 
a new part or improve a present design, you will find in its pages every 
fact that has a bearing on your work. When you want to know the character, 
scope, capabilities, or limitations of a process—you will find it in this book, 
simply and clearly explained. 
PRODUCTION PROCESSES thoroughly covers all the different design factors in- 
volved in Metal Removal, Forming, Working, Forging and Deposition. It 
gives you down to earth data on such factors as how to select materials... 
the surface finishes produced by various processes . . and the practical 
tolerances which can be held while using various processes. 


Answers These Typical Questions 
What production factors should be considered in design? . .. What pitfalls 
should be avoided in designing? . . . What level of precision can be main- 
tained in mass production without exceeding normal costs? ,.. What are the 
minimum production levels below which costs may. be excessive? ... When 
are the various production processes used? 


Practical Production Approach 
PRODUCTION PROCESSES will be invaluable to you and the men working with 
you because it presents 658 pages of basic production process information in 
concise, easy-reference form, complete with over 650 illustrations, tables, 
graphs and charts. It’s quickly read—quickly comprehended, 


Free Trial Offer 


Why not decide for yourself how useful PRODUCTION PROCESSES, or any of the 
books listed on this page, can be to you? Just fill in the certificate and 
mail it today. It will bring you a copy of the book you want to see by 
return mail. Examine it FREE for ten days—at the end of that time send 
us the purchase price of the book, plus a few cents for postage—or return 
the book absolutely without obligation. Just fill-in and mail the free examina- 
tion certificate now. 





po ccse------ FREE TRIAL CERTIFICATE ----------.. 


THE PENTON PUBLISHING COMPANY, Book Department 


1213 West Third Street, Cleveland 13, Ohio _ 


Please send the following books I have checked: 


(J On ten days trial for free examination, fol- 
lowing which I will pay for the book at the 
regular purchase price, plus a few cents for 
postage, or return it in good condition. 

( Remittance enclosed* in which case the book 
will be sent postpaid, 


() Production Processes, $10. 
(J Mechanical Springs, $6. 
() Plastics in Engineering, $10. 











C ¢.0.D. [] Gates and Risers, $6. 
Signed Title 

Company 

Address 

City Zone State 





* Please add 3% to cover state sales tax on orders for delivery in Ohio. 





** Abdullah put slip-resistant 4-WAY 
Safety Plate on his magic carpet 
so he can bank on the turns.”’ 


~ AAR AA RR. 
* £ ££ - A Jf -§ ff 


For greater safety under foot, 
in your plant and on your products 


Inland 4-Way 


safety Plate 


& 


More Traction Adds Strength 


WANK A ASR ARS 
: Pou. of ee A ‘* ed 


crosswise or lengthwise. Appearance 
advantage of not seeing long lines 
of fixtures suggests crosswise view 
when comfort considerations permit. 
The lengthwise view with either type 
is particularly comfortable when the 
lamps are shielded to 35 to 45 de- 
grees in this direction. 

Attempts or proposals to make 
drafting room lighting sometning 
radically different from that for 
classrooms and offices are not war- 
ranted. Lighting for drafting rooms 
should depart from general school 
and office practices only in the direc. 
tions of higher quality and quantity. 

The recommendation to use higher 
illumination levels introduces fre- 
quent use of fluorescent lighting with 
appreciable downward components. 
In many cases units are used with- 
out diffusing media between the light 
sources and the work planes, direct 
viewing comfort being achieved 
through shielding and louvering tech- 
niques. Whenever a straightedge on 
a horizontal board is parallel with 
the lamps in such systems, sharply 
defined shadows may result. The 
density of such shadows need not be 
deep but their sharpness causes an- 
noyance and interferes with efficient 
drafting. The vertical board, with 
its many other attributes, eliminates 
this problem. If the traditional hor- 
izontal board position is _ retained, 
this shadow interference may be min- 
imized by rotating or turning the 
drafting table 15 to 20 degrees. This 
displacement eliminates the _ sharp 
definition of shadows for the major 
straightedge positions. It may still 
develop along straightedges parallel 
with the light sources but is elim- 
inated at the horizontal, 30, 45, 60 
and 90-degree positions. 


Turning Lights Impractical 


Resistance to turning drafting 
boards has sometimes led to turning 
the lighting system. This practice 
is not recommended. It often in- 
creases the cost of installation. A 
rotation of 45 degrees is more prac- 
tical to install than one of 15 to 20 
degrees, but this retains the shadow 
problem along one 45-degree position, 
which is frequently a major one. Such 
lighting systems have slight logic for 
drafting applications and practical- 
ly none for any other type of oc 
cupancy. The same result can be 
achieved by turning the drafting 
boards and, more important, the em 





New Bulletin with New 
ideas — Just Out! Bulletin 
Fl. Complete engineering 
and application data. 
Send for it! 


tire problem of shadows can be elim: 

inated by the use of vertical boards. 

—From a paper presented by R. 

Oetting and W, E. Potter, lamp de- 

partment, General Electric Co., at the 

ASEE Annual Meeting, June, 1950, 
' in Seattle, Wash. 


INLAND STEEL COMPANY, Dept., MD90 
38 So. Dearborn St., Chicago 3, Ill. 
Sales Offices: Chicago, Davenport, Detroit, 

Indianapolis, Kansas City, Milwaukee, New 


York, St. Lovis and St. Paul. STOCKED BY LEADING STEEL WAREHOUSES 
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you can 6e SURE.. te irs 


Westinghouse 











 PRESSURE-TYPE CONNECTORS 





@  sTRAIGHT-THROUGH WIRING 





cuts installation costs 4 ways! 


Savings start before they are put in operation... with 

the new Westinghouse Life-Linestarter. New design 

features permit faster, easier installation— 

1, Straight-through Wiring — Plainly marked line terminals are 
all at top—load terminals a// at bottom, permitting simple, 


straight-through wiring with uniform lead lengths. All 
terminals are easily reached from the front. 


2. Pressure-type Connectors speed the job and provide a posi- 
tive low-resistance connection for either solid or stranded 
conductor, in a range of sizes to cover all ratings. 


3. NEMA Standard Mounting— Open starter units conform to the 
new NEMA mounting dimensions, also to the NEMA 
sequence of wiring, permitting interchangeability. 


4. Deep-drawn Lift-off Cover —Exposes unit for easy access. 
Fastens securely. May be padlocked. No hinge trouble. 


The Life-Linestarter cuts costs in other ways, too— 
uniformity and completeness of line (NEMA sizes 0 


*Trade Mark 
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through 4, to 100 hp, 600 volts) ... superior perform- 
ance... positive protection. Ask your Westinghouse 
representative to show you “the inside story”—a 
Trans-Vision presentation. Or write for booklet 
B-4677. Westinghouse Electric Corporation, P. O. 


Box 868, Pittsburgh 30, Penna. J-30025 


TOMORROW'S STARTER—TODAY! 




















55% GREAT 
TROUBLE-FREE WIRE SIZES | i 


hms re ng 42-gavge — 
7,000 ohms 


To Withstand ; 
while operating 
NAL SHOCK 


sistance usi 
{up to 


oughout for ong 81 

~ Struthers-Du to false 
chanical stres immune * n. Ideal for thi 
lays are Prac’ ck or vibratie yard applicatio 
under extrem aircraft or shipbo 

e ta , 
mobile in 261 
for Daté 


1— OPEN TYPE 181XDX47— 
4-pole, double-throw contacts. 


2—HERMETICALLY-SEALED TYPE 
181XBX48S3— with plug-in 
mounting. (Moisture, fungus and 


tamper-proof. Ambient tempera- 
ture rahge from -55°C. to + 85°C.) 


3—HERMETICALLY-SEALED TYPE 
181BXXS$3—with hook-type sol- 
der terminals. 


4— PLUG-IN MOUNTING TYPE 
181XBX48M3— with removable 
cover. 


sere 


S 


STRUTHERS-DUNN, INC., 150 N. 13th Street, Philadelphia 7, Pa. 








RSDUM 


© wae 
MACHINES 


And the Companies Behind Them 


Business Equipment 

ADDING MACHINE: For small busines 
or home use. Features natural 

@quence 10-key keyboard. Machi 
lists to six places, totals to seve 
Includes automatic subtotal, my 
tiple-repeat key, nonadd total k 
correction keys and paper-rele 
lever. Adjustable roll holder adap 
to narrow or wide rolls. Underwog 
Corp., New York, N. Y. 

LABEL PASTER: For edge or ove 
gluing. Motor-driven Mini-Labe 
adjustable to supply desired amo 
of adhesive to work while ungur 
med side remains clean. Inte 
changeable heads for cold glue ¢ 
plications of %-in. margin or oven! 
all pasting of labels to 4 in. 
and any length. Reservoir and co 
ing roller of bronze to avoid co 
rosion. Dimensions, 8 by 12 by 7 
in. Potdevin Machine Co., Bros 
lyn, N. Y. 


Commercial 

REFRIGERATED CABINETS: Remote tyf 
units for ice cream storage. 
models have bulk storage capac 
ties of 20, 25, 35, 50 and 65 ga 
White, all-steel cabinets 10 inche 
shorter than comparable self-cor 
tained cabinets. Compressors can 
be installed in any convenient near 
by location. Frigidaire Div., GMC, 
Dayton, O. 


ICE MACHINE: Makes de-aerated ice 
for use in carbonated beverages, 
salads, deserts, displays, etc. Ma 
chine is self-contained, has capacity 
of 2000 Ib ice per day. Designed for 
use in restaurants, hotels, stores, 
etc., or any place requiring 5 
lb or more of crushed, cracked oF 
shaved ice per day. Ice comes from 
machine in ribbon form. York 
Corp., York, Pa. 


Domestic 
REFRIGERATOR: Capacity, 7.4 cu ft 
Freezer chest extends across top 
holds 30 lb frozen foods. Ice trays 
have capacity of 56 cubes or 8B 
of ice. Some of aluminum shelvé 
are adjustable. Total shelf areé 
15.1 sq ft plus 1.78 sq ft in frees 
chest. Two sliding Hydrators h@ 
combined storage capacity of 
qt. Refrigerated by sealed ro 
Meter-Miser compressor unit. Frig 
idaire Div., GMC, Dayton, O. 
AUTOMATIC ELECTRIC DISHWASH 
Top-opening model washes 


MACHINE’ DESIGN—September, 1988 














If it needs to behave like a latch, a lock, or a linkage... 


we can design it... mass produce it... precisely 


-»»- WITH STAMPINGS! 


If a part of your product needs to snap, latch, 
catch, link, lock, spring or trip—if it needs a 
mechanical motion to promote safety, conveni- 
ence, performance or salability, Standard is the 
place to go. 

Designing and manufacturing such devices is 
the thing we do best. We can conceal them; 
make them operate with a push, pull or turn; 
make them work by spring cam or direct lever; 
make them withstand excessive vibration; make 
them foolproof and therefore safe; make them 
initiate, check or prohibit an endless variety of 


motions. And we can build them to unusually 
close tolerances—by STAMPING—to keep the 
price very, very low. If you have opened a 1950 
Ford, Lincoln or Mercury door recently, you 
have operated one of our new rotary locking 
devices. When you see the 1951 Packard it, too, 
will have a Standard lock. 

Does a carefully engineered latch, lock or 
linkage suggest a new design opportunity to 
you ...a new way to keep your product in 
front? If so, we’re ready to sit down and talk 
it over... any time. 


THE MARK OF A GENERAL OFFICES: 2130 WEST 110 STREET © CLEVELAND 2, OHIO 


WE MAKE MOTIONS 
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BUILT FOR /7 


BALANCE 


Sharpener 


Only Old World craftsmen could have 
produced MARS LUMOGPAPH Artist 


Pencil, an imported drafting pencil so beau- 





tifully balanced it never tires your hand. 


MARS LUMOGRAPH Artist Pencil is a com- 
plete tool in itself. Each pencil has a remov- 
able sharpener cap, and the non-slip clutch 
keeps your lead tight in place — no slipping 
or turning. Clutch will not “bite” the lead 


causing breakage. 


MARS LUMOGRAPH Imported Leads are the 
acme of refill perfection...so black and 
dense that opaqueness of line is easily 
achieved. Ribbed Leads 


smudge, and they are accurately graded, 


do not flake or 


Artist Pencils are $1.00 each, or $10.00 a 
Refill leads are 60¢ a box of 6. 


Pencils and 


dozen. 
(Lower than pre-war prices). 
leads subject to quantity dis- 
Obtainable in 18 de- 
grees from EXB to 9H. If your 


counts. 


ted 18008 wae 
~ he er 


dealer cannot supply you, 





write us. 


J-S.STAEOTLEAR, 


33} WORTH STREET 


NEW YORK 43, W-Y. 
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dries up to 100 pieces of china, 
glassware and cutlery in less than 
30 minutes. Includes preliminary 
power rinse in 14-minute wash cy- 


cle, wash action regulator to per- | 


mit uniform washing of full or part 
loads, and electric heating clement 
in bottom of tub to maintain wash 


and rinse water at most efficient | 


temperature. Same heating ele- 
ment reduces drying time to 15 
minutes. General Electric Co., 
Bridgeport, Conn. 


Earthmoving 


TOURNADOZER: Model Super D for jobs 
not requiring larger model. Equip- 
ped with 122-hp Diesel engine, 1.8- 
yd bowl, unit is 3500 lb lighter than 
Super C model. Tournamatic trans- 
mission provides four forward 
speeds to 19 mph, with two reverse 
speeds. Steering accomplished by 
controlling wheels on each side 
with air-actuated multiple 
clutches and _ brakes. 
blade, 11% ft; 


disk | 
Width of | 
height of bowl, 3 | 


ft; height blade can be raised above | 


ground, 44 in. R. G. LeTourneau 
Inc., Peoria, Ill. 


Heat Treating 


| ELECTRIC FURNACE: Upright model in 
two temperature ranges. One model | 








includes 
equalizing temperatures to 1250 F. 


inside fan assembly for | 


Second unit has max temperature | 


of 2000 F without recirculation. 


Heating elements located in refrac- | 
tory plates on four sides of 21 by | 


21 by 30-in. chamber. Includes tem- 
perature control. Overall dimen- 
sions, 4 by 5 by 6 ft. K. H. Hup- 
pert Co., Chicago, Ill. 

INDUCTION HEATER: Portable, high 
frequency unit for machine shops, 
toolrooms, research labs, etc. Heats 
1-inch length of steel rod to 1500 F 
in 3 seconds. Can be used to braze 
carbide tips to cutting tools up to 
1% inches square. Melts 4 oz of 
steel or brass in 4 minutes. Also 
used for hardening, annealing, nor- 
malizing. etc. Operates from 110-v, 
50 or 60 cycle line current, meas- 
ures 20 by 26 by 16 in. Lepel High 
Frequency Laboratories Inc., New 
York, N. Y. 


Heating and Ventilating 
CENTRIFUGAL FANS: New line for air 
conditioning, ventilating, industrial, 
process and power applications. 
Line includes forward curved fans 
in 21 sizes from 12 to 89-in. wheel 
diameters, backwardly inclined fans 
in 23 sizes from 12 to 109-in. wheel 


diameters. Streamlined inlets, new | 


blade angles, depths and widths, 
wheel balancing, low outlet velocity 
contribute toward 23 per cent de- 
crease in power required to drive 


fans under other similar capacity | 


have your Zs 


metal parts 
precision-made 


nM 


TORRINGTON 








Special equipment and volume pro- 
duction enable us to make precision 
parts for you at much lower costs. 


For example, highest quality spe- 
cial needles for textile, leather, paper, 
etc., machinery. Pins for printing 
presses and surveyors’ instruments. 
Special equipment assures proper 
heat-treatment . . . accurately formed 
eyes, grooves and shanks . . . precisely 
sharpened points . . . clean milling, 
knurling, slotting, and bevelling. 
Needles hand-straightened. 


We are also set up to make such 
parts as knurled mandrels and spin- 
dles, screw driver and ice pick blades, 
instrument shafts and pivots, surgical 
and dental instruments, pen and pen- 
cil barrels, special rollers, studs, dowel 
pins, etc. 

Send your prints and specifications 
today for a prompt quotation. 


THE TORRINGTON COMPANY 
Specialty Department 
553 Field Street + Torrington, Cont. 


RINGTOM 40/5 BEARI 0 HEE nos 
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™M on the beam 
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*Reg. U.S. Pat. Off, 






Madewell Products, Inc. puts steam on the 
beam in their Electro Spray with “built-in” 
G-E Calrod heaters! . 
Like hundreds of other machinery manu- 
facturers, Madewell Products, of Oakland, 
California, have found that the simplest, 
easiest, most reliable way to build heat into thei 
product is with G-E Calrod heaters. And in two years 
there hasn’t been a single heater failure in the field! 
Many times the heat source is a vital part of your ma- 
chine. Because of the many types of G-E heaters... because 
of the wide range of standard sizes, ratings, and sheath 4 
materials in which these heaters are available . . . they : ' _ 
provide a ready, practical solution to almost every The Calrod heater is easily formed into a helical coil, 


conceivable problem of building low-cost, efficient heat cast into brass concentric to a y-inch copper-tube 
tage machinery coil, and the compact unit acts as a flash boiler. 


Before You Design your machinery or equipment for 
repetitive manufacture, contact your nearest G-E Ap- 
paratus Sales Office and get the recommendations of an 
Industrial ae Specialist . . . it will pay you BIG 
dividends. And . 


FOR THE NEW, FREE 1950 CATALOG, GEC-1005A, 
write us on your letterhead. And, if you’ll also tell us 
about your heating jobs, we’ll send you application bul- 
letins to help you select and correctly apply the right 
heaters to give you heat where you want it... when you 
want it...and in the amount you want it. Sect. 720-19, 
Apparatus ‘Dept., General Electric Co., Schenectady 5, N. Y. 





The Madewell Electro Spray, generates superheated 


steam which blasts particles of insecticide into the air 
for prolonged suspension with increased killing effects. 
720-19 
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fans. All fans 36-in. and larger 
have all-welded housings. The 
Trane Co., La Crosse, Wis. 


VAPOR COLLECTOR : Self-contained 


Four-Cycle, Air-Cooled 
unit for collecting vapor and mist 


KO oa L e a from screw machines, centerless 
grinders, chucking machines, ete, 

Draws 3600 cfm of air at 5 in 

water lift through an 8 in. inlet 

E N iy | N & y with 5-hp motor. Usually mounted 
. overhead; space’ required, 28 by 

28 by 56% in. Aget-Detroit Co, 


Compact + Quick-Starting Ann Arbor, Mich. 
H ROOM AIR CONDITIONER: Plug-in, win- 
Reliable dow type unit fits any window 23 


to 56 in. wide for home or office 
use. Delivers 220 cfm cooled, dehu- 
midified, filtered air. Capacity, \% 
ton. Projects 13 in. into room, 





Kohler Engines are designed, engineered 


Model K7-1, 14% H.P. 4-cycle, single i i 
Snape 8, 296 BEF. Carel, eines and built to give the same dependable, 


width 14", height 17", Weight 38 lbs. economical service that has won world- measures 22% by 30% by 16% in, 

POWER FOR: wide acceptance for Kohler Electric Powered by %-hp compressor, 
pce, “tormany Plants in construction and other indus- Louvers direct air where desired 
Water Pumps tries. Made in several sizes, they are Frigidaire Div., GMC, Dayton, 0. 
Concrete Mixers suited to a wide range of uses. Kohler CRANE CAB AIR CONDITIONERS: Venti- 
peer —! engineers will gladly assist in working late, heat and provide dust and 
Rollers out applications for your particular re- fume protection for crane opera- 
Compressors quirements. Write for information. Dept. tors. Fan sections can be rotated 
yee A 25-W. Kohler Co., Kohler, Wisconsin. 90 degrees to discharge fresh air 
Seoctess Established 1873. from top or either side of cab. For 


cold weather, fresh air heated by 
electric strip heaters automatically 


KO fe L - R KO 4 L = R controlled to maintain 68 to 72 F 
Oo & temperature. Units operate on a-c 

PLUMBING FIXTURES © HEATING EQUIPMENT © ELECTRIC PLANTS © AIR-COOLED ENGINES or d-c. Dimensions; 16 by 26 by 42 
in.: if fume removal not required, 


ot: 7 cae =< eee unit measures 16 by 26 by 26 in. 
Dravo Corp., Pittsburgh, Pa. 


; FORCED AIR FURNACE: For stores, 
W be & e L 4 homes and industrial buildings. Can 
function as attic furnace, suspended 


unit heater, forced air furnace, floor 


Designed to do the Job furnace or central basement heat- 


ing unit. Capacities of three mod- 
Wheels and Axles are our business, and our els; 65,000, 100,000 and 130,000 Btu. 
engineers are well qualified to recommend the most Motor and blower mounted on rub- 


efficient assembly for your product. ber cushions. Four way directional 
grill optional. Palmer Manufactur- 


And other uses. 













Our factory is modern and tooled for low ing Corp., Phoenix, Ariz. 
cost production. We have supplied manufacturers in GAS HEATERS: Line of gas fired unit 
many different industries for more than 50 years.- heaters burn natural, manufac- 
. tured, mixed or liquid petroleum 
Standard vst Special, ELECTRIC Spoke-type gas. Burners, ollot and _ control 
or Disc Wheels are built for most types of portable valves combined in one assembly. 
equipment. High limit switch prevents over- 


spe. as P heating, gas main and pilot light 
‘(ree fe Fats pometines pan S88 Ve Oe cut ~ in case of failure. Unit’s fan 
submit our recommendations. controlled by room _ thermostat. 
Available in seven sizes having ca- 
pacities from 50,000 to 210,000 Btu 
/hr input and 700 to 2700 cfm aif 
delivery. The Trane Co., La Crossé 
Wis. 
Manufacturing 
STRAIGHTENING PRESS: Capacity, 100 
tons. For straightening operations 
on tubes, shafts, bars, etc. Press 
has 13-in. diameter main ram with 
| ’ ; |  12-in. stroke. Working table meas 
- cumemeemmendeiiael | ures 22% in. by 12% ft, with 26%- 


ELECTRIC WHEEL C0.., 2915 Pine, Quincy, | in. opening between table and ram 


| head face. Unit stands 10 ft high, 
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GET A 





-with a RIVETT 
POWER UNIT 


Rivett offers the Series 9100 Power Unit as the ideal 
source of power for your hydraulic circuit. The unit 
is equipped with pump, relief valve, oil filter, pressure 
gauge, and all equipment to furnish a steady flow 
of oil at continuous working pressures up to 1000 
P.S.I. Reservoir is available in 5 tank sizes, with 
pump capacities from .4 G.P.M. to 40 G.P.M. Motor 
mounting may be arranged for any standard frame. 
Series 9200 with double pumps are supplied for 
two separate circuits of different pressures. 





REMOTE PILOT OPERATED CONTROL (SINGLE PUMP) 


Starting the electric motor results in the continuous reciprocating 
of the cylinder rod. In one position of the Model 5805 Pilot oper- 
ated 4-Way valve, oil is directed from the pump to the blind end 
of the hydraulic cylinder, causing the cylinder to extend at its 
rated speed. When the machine table advances to where it de- 
presses the cam of Model 8630 flow control valve, the forward 
speed of the cylinder is affected by the setting of 
the flow adjusting screw of Model 8630 valve. In 


Write for Catalog showing spec- 
ifications and description of 
Rivett’ Hydraulic Pump Units. 


WHEN YOU APPLY HYDRAULIC 


on 0 Flag itl 


the other position of Model 5805 valve, oil is directed from the 
pump to the rod end of the hydraulic cylinder causing it to re- 
tract at full rated speed. In this direction of cylinder movement, 
Model 8630 has no effect on the speed of the cylinder. Model 
7205 Pilot valve provides for remote hydraulic operation of the 
main 4-Way valve, Model 5805. The forward, or return stroke of 
the cylinder may be manually interrupted at any time by reversing 
the handle of the Model 7205 Pilot valve. 


RIVETT LATHE & GRINDER INC, « Brighton 35, Boston, Mass. 


Department MD-9 


RIVETT 


AIR AND HYDRAULIC VALVES AND CYLINDERS, HYDRAULIC POWER UNITS 
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Draws a line 
1/10th of a mile long 


with 1 filling! 


WORLD’S ONLY 
DRAWING INK 
FOUNTAIN PEN 


WITH INTERCHANGEABLE NIBS 





Saves thousands of 
time-wasting pen fill- 
ing operations for the 

artist or draftsman — 

insures uniform thickness 

of line from hairline to 3s” 

thick. Ideal for lettering, 

freehand drawing, techni- 

cal drawing, sketching, of 

stenciling with the inter- 

changeable nibs. Graphos uses 

any drawing ink, black or col- 

ored. Handles exactly like any 

drawing pen—beautifully bal- 

anced, light-touch. Time-tested — 

thousands in use in leading draft- 

ing rooms and art studios all over 
the world. 


Ask your dealer — or write 
for illustrated booklets 


| JOHN HENSCHEL & CO., Inc. 


105 EAST 29th STREET 
NEW YORK 16, N. Y. 


WHEN YOU DRAW WITH 
Felicawn yivine rcs 


Yes, even fine lines are obtained with- 
out breaks and without running with 
these superb inks backed by 112 years of 
quality manufacture. Absolutely water- 
proof; free-flowing; will not dry in rul- 
ing pen. Intense, opaque black and 19 
clear, brilliant colors, blendable and 
dilutable. In 1 oz. bottles, handy car- 
tridges and larger containers. 














FORCING PRESS: 


WELDERS : 








powered by two-pressure pumping 
unit and motor. Press control is 
through four-way lever-operated 
piston type valve. R. D. Wood Co., 
Philadelphia, Pa. 


ELECTRIC DRILL: Portable hand drill 


designed for deep boring in heavy 
timbers, creosote planking, and 
sappy wet lumber. Built-in toggle 
type switch reverses drill. Capaci- 
ty; %-in. in metals, 1 in. in wood. 
Weight, 8% lb. Universal a-c/d-c 
motor runs at 550 rpm _ no-load 
speed. Cummins Portable Tools 
Div., Cummins Business Machines 
Corp., Chicago, Ill. 


DIE FILING MACHINE: For machine 


filing of intricate die contours. In- 
cludes improvements in chucking 
arrangements for files, saws and 
stones. Standard operating speed, 
375 to 500 strokes per minute; 250 
to 650 strokes per minute available 
as specials. Jllinois Tool Works, 
Chicago, Ill. 


Hydraulically-oper- 
ated, 10-ton, floor-mounted model. 
Table is 36 in. above floor, meas- 
ures 18 by 20 in. Daylight opening, 
22 in.; reach, 10 in.; max stroke, 
12 in. Powered by 5-hp vertical mo- 
tor and 11 gpm constant volume 
pump, with relief valve adjustable 
between 10 and 100 per cent ca- 
pacity. Single manual lever control 
standard, dual manual lever con- 
trol and sensitive pressure control 
available. Hannifin Corp., Chicago, 
Tl, 


Light, bench type _ spot 
welders for high-speed assembly of 
small parts. Adaptable to projec- 
tion welding. In 5, 10, 15 or 20 
kva capacities. Two smaller models 
air cooled, two larger models water 
cooled. All rated at 50 per cent 
duty cycle according to ,RWMA 
standards. Standard equipment in- 
cludes eight-point heat regulator. 
Force of 540 lb available on weld- 
ing pressure stroke. Thompson 
Electric Welder Co., Lynn, Mass. 


TABLE-TOP WELDER: For welding 


household mixer base units. Has 10 
adjustable, self-centering welding 
guns and five series transformers 
rated 35 kva at 50 per cent duty 
cycle. Control cabinet regulates 
squeeze-weld-hold-off times. Welds 
520 units per hour. Locating fix- 
tures for positioning guns adjust- 
able to handle various’ shapes. 
Sciaky Bros. Inc., Chicago, Ill. 


DRILL PRESS: Low-cost, 14-in. model 


for continuous industrial service. 
Includes automatic belt tension de- 
vice, adjustable feed handle and 
one-piece head casting. Drills to 
center of 14%-in. circle. Max drill 
size in steel, %-in.; spindle run- 
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\ 


\ 


PRECISION 
STAMPINGS 


quickly... — 
economically 


Jy DIAMOND G 
© STAMPINGS 


CUT COSTS... TIME 
SAVE EQUIPMENT 
Let our “know-how” 
and modern equip- 
} ment save you dollars 
\ and time in getting 
yp» metal stampings. 
a We specialize in small 
and medium s81zeé 
stampings and pro- 
duce them to precise 
specifications at mini- 
mum cost. 


COMPLETE EQUIPMENT 
Garrett equipmentin- 
cludes not only high 
speed presses of a 
sizes, but complete 
equipment for finish- 
ing, heat treating, 
tapping, welding and 
plating to assure you 
of high quality, in- 
expensive precision 
stampings. 


DIAMOND G SERVICE 
...delivers them when 

ou need them ..-- 
te you need them. 


"ee OTHER GARRETT PRODUCTS 
4 Lock washers... flat 
1 washers ... spring 
stampings... snap 
and retainer rings... 

hose clamps. 


Manufactured by 
GEORGE K.GARRETT Co., 
Philadelphia 34, Pa. 


CUTTii> 


ee ai 
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Reversing '@ sr lalal 


Removable 


“hannel Cover 


Packed End: Floating Tube 
Sheet, Packing Rings, Lantern 
Gland with Tell-Tale Holes 


Ross Research Reduces Size-Cost 
Requirements For Many Installations 


For years, one of industry’s most widely used, re- 
movable bundle exchangers, Ross Type CP now 
offers still more heat transfer capacity without 
increase in size. 


As a result, it is possible in many instances for 
a smaller, less costly exchanger to handle a volume 
formerly calling for a larger unit. 


MORE TRANSFER SURFACE — 

INCREASED TRANSFER RATE 

A new tube layout, incorporating an added circle of 
tubes close to the shell (in the space so frequently left 
Open in conventional designs) not only increases sur- 
face, but improves flow characteristics. Moreover, new 
techniques achieve closest possible clearances with ut- 
most accuracy and uniformity, adding substantially to 
heat transfer rate. 


LOW FIRST COST— QUICK DELIVERY 

Add savings in space and cost, to the already well 
known benefits of low purchase price and quick de- 
livery made possible through standardization and 
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stocking of parts, and it’s easy to see why Ross Type 
CP, now more than ever, is industry's leading remov- 
able tube bundle type exchanger. 


FREE CATALOG 


Get details on these and other famous Ross 
features such as easy-to-clean, straight tube 
design . . . wide latitude of connection loca- 
tions . . . ease of installation . . . in new 
file-size Bulletin 2.1K1. Write. 





Ross HEATER & MFG. Co., INC., Div. of American Radia- 
tor & Standard Sanitary Corp., 1429 West Ave., Buffalo 13, 
N. Y. In Canada, Horton Steel Works, Limited, Fort Erie, Ont. 
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HEAT RESISTANCE NEEDED? 


og 


BA 
>) 


Gaskets 
Diaphragms 
Ducting 

Conveyor Belts 
Heat Sealing Jaws 
Boiler Sealing 
Expansion Joints 
Press Covers 
Electric Insulation 


Low Temperature 
Service 


yet proven 


COHRLASTIC Silicone Rubber Fabrics have proven their 
merit in thousands of industrial applications requiring 
special characteristics: 


Temperature resistance (Range —100°F to +500°F) 
Resilience over the entire temperature range 
Resistance to oils and many chemicals 
High dielectric strength 
COHRILASTIC is available in 36” rolls of various thick- 
nesses, and different constructions. Write for technical 


data sheets and specific information regarding your 
end use. 


THE CONNECTICUT HARD RUBBER CO, 


405 EAST STREET, NEW HAVEN, CONN, 








EXPERIENCE 

IS YOUR ASSURANCE 
OF QUALITY WORK 
AT A LOW COST 





Design Engineers have found Littleford’s ex- 
perience in shearing, flame cutting, punching, 
‘bending, rolling and welding plate and sheet 
metals a great boon in developing new prod- 
ucts. Fabricated Weldments by Littleford have 
found a place in almost every industry. Engi- 
neers know too that Littleford fabricates with 
unerring precision and assumes a definite re- 
sponsibility for the quality of the finished 
product. If you have a Weldment problem 








and want this Littleford experience and 
“know how” to work for you, send blue- 
prints for an estimate of cost or write for 
the Bulletin on Littleford Weldments. 


FABRICATORS OF PLATE AND SHEET METALS 


LITTLEFORD BROS., INC. 
424 €. Pearl Street, Cincinnati 2, Ohio 





out, 0.005-in.; spindle square to ta. 
ble within 0.0075-in. in 5 in. Using 
vertical mounted % or %4-hp, 1725 
rpm motor gives four spindle 
speeds ranging from 740 to 40% 
rpm. South Bend Lathe Works 
South Bend, Ind. ; 

TRANSFORMER WELDERS: Line of a 
welders in which welding heat ag 
justment is made electrically 
through an a-c/d-c reactor. No coils 
move and all parts are anchoregj 
in place. Main range control pro 
vides five taps, with d-c current @ 
reactor controlled to give a 
100 fine adjustments for each ¢ 
main ranges. Available in 200, 
400 and 500 amp sizes with 
tionary or portable mountings. 
single phase, 50 or 60 cycle, 
440, 440/550 or 220/440/550-yolt 
operation. The Hobart Brothers 00, 
Troy, O. ; 

MICRO DRILLING MACHINE: For pro 
duction drilling of holes as small 
as 0.0016-in. Only moving part is 
spindle, running in bronze oilless 
bearings of Vee type. Spindle held 
in position by endless rubber drive 
belt. Angle of drive of belt tends 
to pull up on drill, prevents hogging 
of drill into work to decrease drill 
breakage. Walcon Engineering 00, 
New York, N. Y. 

PLASTIC PRESS: High-speed, semiau 
tomatic, air-operated, platen type 
press for Plaskon alkyd resins. Ad- 
justable to 2 sec speed if required, 
with controlled slowing down of 
platen at instant of closing. Devel- 
ops 15 ton output force with 80 psi 
air supply. Instant reversing button 
supplied in control circuit. Four 
column model has cylinder located 
below platen, measures 14 by 21% 
in. between columns, with 7-i 
stroke, max. Hannifin Corp., Cit 
cago, Iil. 

TANGENT BENDER: Four-wing bender 
for production of outer cases for 
automatic wash machines. Sheets 
are loaded, then clamped by center 
ram and two hold-down arms. Two 
end wings form ends of blank fol 
lowed by forming of two front cor 
ners by two additional wings. Et 
tire series of operations normally 
automatic, can be manually com 
trolled. Machine requires 8% WY 
10% ft floor space. The Cyril Bath 
Co., Cleveland, O. 

Die CASTING MACHINE: Low-cost 
completely air-operated machi. 
Features automatic injection, opel 
ing and closing, fast chill and 
high cycling speed. Capacity, 1 
Ib. Utilizes die block to 2% @ 
thick, up to 9 by 9 in. PF 
duction speed, 600 to 800 
per hour. Four-corner toggle 4 
absorbs shot pressure and 
relatively flash-free castings. 
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EASILY FORMED ...READILY FABRICATED... WHEREVER USED 


PRECISION TUBING INCREASES INSTRUMENT ACCURACY 


Here are just a few of the many products 
where you'll find Precision tubing being 
used. 

Designers are choosing Precision tubing 
because of its accurate I1.D. and O.D.—re- 
duced weight—svuitability for painting and 
plating—increased strength and durability 
—mirror-like finish—and the fact that it is 
supplied in... 

MANY SHAPES, SIZES, ALLOYS! 
SHAPES: Round or rectangular, oval or 
square, and special shapes. 


SIZES: 0.500” to 0.010” O.D.; wall thick- 
nesses down to 0.0015’. 
ALLOYS: Available in most alloys, includ- 
ing aluminum, copper, brass, phosphor- 
bronze, nickel-silver, cupra-nickel, nickel, 
monel, Ni-Span-""C”’ and stainless steel. 
Specify Precision when you design a new 
product or redesign an old one and small 
tubing has a job to do. You'll get tubing 
that’s easily formed . . . readily fabricated 
wherever you want to use it. 
Write us—NOW—for the full facts! 


PRECISION TUBE COMPANY, INC. 


3824-26-28 TERRACE STREET 
WHEN PRECISION COUNTS 


PHILADELPHIA 28, PA. 
COUNT ON PRECISION 


PRECISION TUBE COMPANY, INC. 
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+ Ledeen Cylinders are Good Cylinders + 


Ledeen Cylinders are Good Cylinders 


improve the job 


WEB MMA Eou 
WSER Yening EYEE 


CYLINDER OPERATED 
OIL WELL TUBING SPIDER 
SAVES 40% PULLING TIME 


Tubing spiders support heavy oil 
well tubing in the hole while tubing 
is being screwed together or taken 
apart. Three sliding wedges, or slips, 
jamb tubing to support it. Usual op- 
eration is by hand, inserting or re- 
moving heavy slips as needed. 


New power tubing spider requires 
only two slips and uses a 2” 
diam. x 6” stroke Ledeen 
Heavy Duty Cylinder to 
actuate slips. Motion 

is positively controll. 

ed by foot valve. 

Unit saves up to 

40% of pulling 

time, replaces 

extra men. 


Standard 
Ledeen cylinders 
and mounting 
attachments are 
available from 
distributors’ 
stock in major 
cities. Special 
cylinders on 
order. 


There are 
Ledeen 
Medium Duty, 
Heavy Duty 


Write for 
New 


Bulletin 
500. / and Super Duty 


7 cylinders for air, oil 
or water operation 
ready to help you, 
wherever you have to 
push or pull « lift or 


ig lower * press or squeeze * 
® | 
tilt or turn © open or close 


1606 S. San Pedro 
Los Angeles 15, Calif. 





PRESS: 


cludes automatic part ejection. 
DCMT Die Casting Machine Corp., 
New York, N. Y. 

ATHES: Line of engine and toolmak- 
er’s lathes in 14, 16 and 20-in. sizes. 
Gear box and end gearing totally 
enclosed. Speed changes made by 
Sliding heavy jaw clutches. Auto- 
matic pressure lubrication to gear 
box, end gearing, headstock, apron, 
carriage bearing, and compound 
bottom slide. Tailstock of toolmak- 
er’s model is quick-clamping type. 
May be equipped with tracer du- 
plication. Monarch Tool Co., Sid- 
ney, O. 


GAP GRINDING MACHINE: Sixteen- 


inch machine for grinding parts re- 
quiring additional swing for a large 
diameter of short length. Nominal 
swing, 16 in.; swing over gap, 40 
in.; lengths, 96, 120, 144 and 168 
in. Table traversed by rack and 
pinion, variable between 3 and 120 
in. per minute. Electrical system 
provides automatic acceleration 
and deceleration at table reversal. 
Dead spindle headstock has No. 15 
B & S taper hole in spindle. Rheo- 
stat-controlled spindle speeds vari- 
able between 20 and 72 rpm. Cin- 
cinnati Grinders Inc., Cincinnati, O. 


AUTOMATIC FLUTE MILLER: For mill- 


ing spiral or straight flutes on 
counterbores, taps, reamers, mill- 
ing cutters, etc. Spindle housing 
swivels to 45 degrees for spiral 
fluting. Powered by 1%4-hp motor 
through V-belts giving four speeds. 
Table measures 10 by 28 in., feeds 
from 1% to 30 in. per minute. In- 
dexing is automatic. Capacity: 
tools from % to 4-in. diameter; 
spacing from 2 to 40 flutes. The 
Wardwell Manufacturing Co., Cleve- 
Land, O. 


SMALL PRESS: Hydraulically-operated, 


fast-acting unit for staking, mark- 
ing, punching, riveting and press 
assembly. Self-contained unit pow- 
ered by 1%-hp, 1800-rpm motor op- 
erating 3.3 gpm _ constant-volume 
pump. Adjustable relief valve per- 
mits setting max ram pressure be- 
tween 10 and 100 per cent of rated 
capacity. In 1 or 2 ton sizes. 
Stroke, 6 in.; daylight opening, 10 
in.; reach, 6 in.; and overall height 
above bench, 28 in. Hannifin Corp., 
Chicago, Ill. 


BRUSH MAKING MACHINE: For drill- 


ing, filling and stapling brushes. 
Adjustable from small tooth 
brushes to large plater brushes. Au- 
tomatically produces 200 to 340 
holes and tufts per minute. Machine 
handles different brush shapes 
from flat to wide flare. Carlson 
Tool and Machine Co., Geneva, Ill. 


For die casting and other 
manufacturing operations requiring 





Crucible methods, 
know-how and 
result in highest 
d attractive savings 


American 
experience, 
equipment 
quality an 


s and wear- 


bearings, bushing oa 


ing parts, machined or r 
cast, carry Se 
ONEY-BACK G - 
TEE OF LONGER SERVICE 
AND 
WER MAINTENANCE 
wae cost 
Castings to your patterns—any 
size, shape or section Up to 
3,000 Ibs. Pattern making, 
designing and machining. 
Send blueprints, conditions of 
operation, etc., for recommen- 
dations as to alloys and quo- 
tations. paowet 
BRONZE BAR STOCK 
Round, solid or tubular. Rough 
cast or fully machined. Cored 
stock, all sizes (by %” steps) 
from ¥%” minimum core to 26 
O. D. and 13” lengths or less. 
Six grades of hardness. 
DEALERS! 
Write for attractive proposition. 


THE 
AMERICAN CRUCIBLE 
t PRODUCTS CO. 


1321 OBERLIN AVE. 
LORAIN, OHIO 
U. s. A. 
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Maxi-Power 


power 
in less 
Space 


Specify Foote Bros. 
Maxi-Power For... 


EXTRA PERFORMANCE — Generated 
helical gearing assures maximum 
accuracy and uniform load distribu- 
tion—gearing positively located for 
full tooth engagement across the 
entire face—this means improved 
performance. 


MAXIMUM DURABILITY — Improved 
design—rugged construction—highest 
quality gear materials — accurate 
manufacture to close tolerances— 
provide in-built dependability for 
heavy-duty service. 


POWER SAVING EFFICIENCY—Anti- 
friction bearings throughout—rugged 
housing to maintain the initial ac- 
curate gear alignment — effective 
lubrication — assure operating effi- 
ciency of 96% to 982%. 






ee ee See 


FOOTESBROS, 








GEAR DRIVE 
TRIPLE REDUCTION 


Here’s Foote Bros.’ latest development in parallel shatt 
enclosed helical gear drives that offer industry more power 
—greater compactness—higher quality. 


The increased power capacity of Maxi-Power drives 
means smaller size units and utmost space economy. Maxi- 
Power drives are rugged—yet quiet and smooth in opera- 
tion—with built-in stamina for long, economical service 
life. 


There is a Maxi-Power speed reducer to fit practically 
any industrial application. Forty-two sizes, single, double 
and triple reductions in ratios from 2.08 up to 360 to 1 
provide capacities up to 1,550 h.p. Write for a copy of 
the complete Maxi-Power Bulletin or call the Foote Bros. 
Representative im your City. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. O, 4545 South Western Blvd. * Chicago 9, Ill. 


Foote Bros. Gear and Machine Corporation 


Dept. O, 4545 S. Western Boulevard, Chicago 9, Illinois 





Balter Power TeaMooion 
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MAXI-POWER HELICAL 





Send me Bulletin MPA on Foote Bros. Maxi-Power Drives 
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FRACTIONAL HORSE POWER 


INTERNAL, 
HELICAL, SPUR 
ELLIPTICAL, BEVEL 
and WORM GEARS. 


WORMS, RATCHETS 
and SPROCKETS. 


PRECISION 
WITH 
VOLUME PRODUCTION 


Send for Bulletin 


| | 
\yne -Orpora lion 


30! MILLER ST. STERLING, ILLINOIS 








ICROFLEX 


RESET TIMER 


MICRO The double Microflex Dial permits setting 

Tl the timer right on the dot—like a Micro- 
ME meter. One complete turn of the inner dial 

SETTINGS advances the outer dial one division. 










7200° DIAL 
The patented Microflex Threaded 
Axle and Pinion uses 20 turns of the 
dial. Multiplied 20 times, 7200°, for 
more accuracy. 


WIDER RANGE OF OVER 100 TIMER OPERAT- 
ADJUSTMENT ING COMBINATIONS 
Your machines’ equipped with Each one of the three separate 


Microflex Timers will have added Microflex contacts can be set for Bak Me 110 


utility. Jobs requiring short or long seven different actions. Selection 
time period can be accurately of the exact combination desired 
controlled by setting Micro Dial. will eliminate additional relays. 






MANUAL 






~ Ter - wo" ) COUNTERS 





wee EAGLE SIGNAL 
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extra stroke, shut height or throat 
depth. Dimensions: standard stroke, 
6 in., with strokes to 12 in. avail- 
able; standard shut height, 10 in, 
with up to 20 in. available; throat 
depth, 1144 in. Features removable 
ball seat, rear-operated reclining 
mechanism, nonrepeat clutch mech- 
anism, 33 by 21-in. bed area, and 
8 by 24-in. ram area. Federal Press 
Co., Elkhart, Ind. 

JEWELER’S LATHE: Complete unit with 
motor drive and bench. Collet ca- 
pacity, #; or %-in. Motor operates 
on 50-60 cycle, 115-v current, is 
equipped with reversing switch and 
foot operated starting switch. Louis 
Levin & Son Inc., Los Angeles, 
Calif. 

BENDING PRESS: Capacity, 500 tons, 
Bends up to %-in. plate 20% ft 
long. Shut height with special large 
gooseneck punch, 30 in.; ram ex- 
tension brings shut height down to 
16 in. Machine has 6-in. stroke, op- 
erates at 7 or 20 strokes per min- 
ute. Clutch is air-operated, con- 
trolled by two foot-operated valves. 
Features large 18-in. throat. The 
Cleveland Crane and Engineering 
Co., Wickliffe, O. 

PUNCH PRESS: For punching plates 
or webs of beams, channels and 
angles. Capacity, 200 tons or four 
+§-in. diameter holes through %-in. 
plate. Stroke, 2% in.; distance be- 
tween housings, 32 in.; ram size, 
28 by 13 in.; table size, 21 by 32 
in.; die space, 26 in. Beatty Ma- 
chine & Mfg. Co., Hammond, Ind. 

ROLL TURNING LATHES: Two tem- 
plate-controlled engine lathes for 
contour turning steel mill rolls to 
20 or 15 in. diameter. Cutting 
speeds, up to 100 ft per minute. 
Distance between centers, 132 and 
96 in., respectively. Include Keller 
electrical contouring controls. 
Headstocks provide 16 speeds from 
8 to 405 rpm with 1800-rpm motor. 
Rolls are turned on centers, per- 
mitting necks to be handled at same 
setup. The Monarch Machine Tool 
Co., Sidney, O. 


Materials Handling 


FIFTH WHEEL TRAILER: For handling 
heavy loads or for long hauls 
around docks, warehouses, etc. In- 
cludes close coupling feature that 
automatically links trailers 18 in 
apart. Capacity, 6000 Ib; width, 36 
in.; length, 72 in.; height, 12% in; 
wheel base, 30 in.; min turning ra- 
dius, 62 in. Market Forge Co., Ev 
erett, Mass. 

ForRK TRUCK: Capacity, 3000 Ib at 
24-in. load centers. Battery pow- 
ered. Features automatic accelera- 
tion accomplished through master 
power switch regulated by timer. 
Direction of travel cannot be 
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g Let Strom Help You 
ech- 
and > me » 
veal Not only in precision ball bearings, 
but in countless other places, Strom 
“a has found that the right ball will 
ates do the job better. Maybe your 
» is problem can be solved with the 
and 
val use of the proper ball. Why not 
les, take it up with Strom. 
Strom has been making precision 
ons, 
tt metal balls for over 25 years for 
rge all industry and can be a big help 
be to you in selecting the right ball 
op- for any of your requirements. 
ain- In size and spherical accuracy, 
on- . ‘ 7 
res. perfection of surface, uniformity, 
Phe and dependable physical quality, 
ph there’s not a better ball made. 
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sy IMMEDIATE DELIVERY The H. M. Harper Company : 
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ORTMAN-MILLER 


MACHINE CO., INC. 
1210 150th Street, Hammond, Ind. 





ELECTRIC HOIST: 














PORTABLE AIR COMPRESSORS: 


changed until motor comes to full 
stop. Separate motor powers hy- 
draulic pump for lifting and tilt- 
ing. Standard lift height of 84 in. 
gives 61-in. overall height with 
forks down; lift heights available 
to 130 in., giving 84-in. overall with 
forks down. Clark Equipment Co., 
Industrial Truck Div., Battle Creek, 
Mich. 

Capacity, 2000 Ib. 
Controlled ‘by pushbuttons with 
only 24 volts at buttons for added 
safety. Main frame is steel with 
aluminum alloy housing and end 
covers. Electric brake is of mul- 
tiple disk type with disks operat- 
ing in oil. Motor mounting receives 
any standard motor with NEMA 
flange mounting. Shaw-Box Crane 
é Hoist Div., Manning, Maxwell & 
Moore Inc., Muskegon, Mich. 


ForK TRUCK: Lightweight models for 


use in limited space and floor load- 
ing capacity. Model JFTT trucks 
have capacities of 1000, 1500 and 
2000 lb for loads 32, 40 and 48 in. 
long. Standard lifting heights of 
telescopic models, 130, 106 and 82 
in. with corresponding collapsed 
heights of 83, 71 and 59 in. Rear 
wheel drive permits truck to pivot 
about point midway between two 
front wheels. Lewis-Shepard Prod- 
ucts Inc., Watertown, Mass. 


Plant Equipment 


TRAILER SWEEPER: Three-wheel unit 


designed for towing by truck or 
tractor, powered by 15-hp Wiscon- 
sin air-cooled motor. Brush sizes 
available in 6, 7, 8, or 9 ft lengths, 
with 32-in. diameter. Overhead 
clearance, 41% ft. Little Giant Prod- 
ucts Inc., Peoria, Ill. 

Hand 
truck or trailer models. Two-stage, 
air-cooled units have 30 cfm capac- 
ity at 100 psi, max operating pres- 
sure of 150 psi. Powered by hand- 
cranked gas engine. Compressors 
have patented feather valve, suc- 
tion valve unloading, air maze oil 
bath cleaners, and standard ASME 
air receivers. Worthington Pump 
and Machinery Corp., Harrison, 
N. J. 

Testing and Inspection 


SHOCK TESTING MACHINE: Subjects 


equipment to single deceleration- 
time pulse. Max deceleration, 80 g; 
pulse duration, 0.006 to 0.032 sec. 
Impact delivered by dropping part 
secured to elevator into sand. Ele- 
vator lifted by motor driven wire, 
released by solenoid-actuated re- 
lease. Load capacity, 150 1b; ele- 
vator dimensions, 36 by 36 by 30 
in. The Barry Corp., Cambridge, 
Mass. 


DEMAGNETIZER: For eliminating unde- 


sirable magnetic flux from tools, 














ILLUSTRATED: 

@ Lauson’s new bantam beauty — 
Model LMH. Weighs only 22 Ibs.! 
1 HP. Other sizes to HP, All 
Lauvson engines are 4-cycle, air- 
cooled! aS 


@ Insist on Lauson 
— the engine that's 
first in quality! 
Here are just a few of the su- 
perior construction features 
which make Lauson the Long- 
Life engine: Connecting rods 
have replaceable crank-pin 
bearing liners. 





@ Precision ball bearings on 
both ends of crankshaft. 


@ Fly-ball governor running 
in oil. 


@ Automotive-type float feed 
carburetor. 


@ Lauson original design pro- 
vides direct stream of cool 
air over both valves simul- 
taneously. 


e@ Always choose Lauson en- 
gines — a better buy because 
they’re better built! 


The LAUSON Company 


MD, New Holstein, Wisconsin 
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“If you are going 


to maintain 






private enterprise oe 





HONORABLE PAUL G. HOFFMAN 
Administrator, 


Economic Co-operation Administration 


“If you are going to maintain private enterprise in the United States, you must 
have private savings. There is no substitute for them. If America ever loses the 
habit of thrift, and stops saving, the funds for private enter prise will cease.” 


More than 8,000,000 Americans . . . in 21,000 com- 
panies are enjoying the habit of thrift. By systematic 
purchase of U. S. Savings Bonds through the Payroll 
Savings Plan they are building their independence . . . 
creating a fund for the education of their children . . . 
putting aside money for a home or working towards 
other objectives that contribute to our national economy 
and the preservation of private enterprise. 


Employes are not the only beneficiaries of the Payroll 
Savings Plan. As employee participation in the plan 
increases, absenteeism and turnover go down and pro- 
duction goes up, because bond buyers are steadier, 
more careful workers. That is not theory—it is the ex- 


perience of companies that get behind the Payroll 
Savings Plan. 

There’s a national benefit, too. Think of the backlog 
of purchasing power being built up, month after month, 
by more than 8,000,000 workers! 

If you are not affording your employes an opportu- 
nity to build a future for themselves, their company 
and their country through participation in the Payroll 
Savings Plan, get in touch with your State Director, 
U. S. Treasury Department, Savings Bond Division. 
He will be glad to provide application cards, promotional 
material and as much personal help as you need to in- 
stall and build up your Payroll Savings Plan. 


The U. S. Government does not pay for this advertising. The Treasury Depart- 
ment thanks, for their patriotic donation, the G. M. Basford Company and 
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OUT OF CARBON? 


More and more, carbon is being 
considered the ideal material for 
problem parts. 

What other substance resists 
thermal shock? Will not warp? 
Is not wet by molten metal? 
Fabricates easily? Whips undue 
corrosion, friction, and poor ther- 
mal conductivity? Carbon has 
all these properties and advan- 
tages. Best of all, it’s available 
at relatively low cost. 

Speer has been manufactur- 
ing components for more than 
50 years, and is equipped to 
mold, extrude, or machine them 
to your specifications. Consult 
Speer if you are faced with a 
parts problem—there is no obli- 


p- 
Speer 


CARBON COMPANY 
ST. MARYS, PENNA 


























drills, small arms, machined parts, 
etc. Also for equalizing and stabil- 
izing magnetic flux in permanent- 
magnet assemblies. Consists of air- 
core coil rated at 115 volts, 60 
cycle, with rectangular opening 4% 
by 8% in. to accommodate stock 
to 8 in. wide. General Electric Co., 
Schenectady, N. Y. 

VISUAL THREAD COMPARATOR: For in- 
spection and production gaging of 
external threads. Visual indicator 
tells if product is oversize, under- 
size, etc. Capacity, external threads 
from #0 through 3%-in. diameter, 
coarse or fine pitches in all classes. 
Permits checking to 20 pieces per 
minute. Indicator equipped with tol- 
erance hands graduated to tenths 
and accurate to 0.0002-in. Any in- 
dicator with %-in. shank can be 
used. The Hanson-Whitney Co., 
Hartford, Conn. 

PORTABLE MAGNAFLUx UNIT: Low- 
cost, cart-mounted, general-purpose 
unit. Requires only 110-v supply 
line to give a-c or d-c magnetiza- 
tion. Magnetizing current available, 
500 amp. Using accessory prod kit, 
current available at pair of hand 
grip prods when complex castings 
or other parts need current passed 
through them. Magnaflux Corp., 
Chicago, Iil. 


Transportation Equipment 

TRUCK DIESELS: Heavy-duty engines 
in three ratings: 280-hp, super- 
charged model having 844 cu in. 
displacement; 215 hp model having 
844 cu in. displacement; and 185- 
hp unit with 779 cu in. displace- 
ment. First two have 614-in. stroke, 
last engine has 6-in. stroke; all 
have 5%4-in. bore. Include balanced 
crankshafts, torsional vibration 
dampeners and low-pressure com- 
bustion system insuring thorough 
utilization of fuel. The Buda Co., 
Harvey, Ii. 


Woodworking Equipment 

PORTABLE ELECTRIC SAW: Uses 6%4-in. 
blade. Weight, 10% lb. Measures 
11% in. long, 9% in. wide, and 
7% in. high without blade. No-load 
speed, 5200 rpm; full-load speed, 
3200 rpm. Cuts to 2% in. at 90 de- 
grees, with angular cutting adjust- 
ment between 45 and 90 degrees. 
Ripping guide graduated from 0 
to 8 in. Portable Electric Tools Inc., 
Chicago, Ill. 

HAND SANDER: Electric sander and 
polisher for flat, curved or rounded 
wood or metal. Weight, 5 lb; length 
of stroke, 3/16-in.; strokes per min- 
ute, 14,400; sanding surface, 21 
in. Pad given straight-line recipro- 
cating motion. Controlled by pres- 
sure type hand switch on Bakelite 
cover of diecast aluminum housing. 
Dremel Mfg. Co., Racine, Wis. 

















INTERESTED IN 
PLASTICS? 


This brand new “how- 
to-do-it” book of tech- 
nical data will help you 
determine the RIGHT 
plastic material, the 
RIGHT mold design 
and the RIGHT fab- 
ricating technique 
te solve your 
plastics prob- 
lem. 


“Plastics in Engineering” by John Delmonte 


ls not an elementary text. It’s an important 
working “tool” for everyday reference by de 
signers, engineers and users of plastics. 

Written in the language of men who use 
plastics in design and production, “Plastics in 
Engineering” is one of the most valuable addi- 
tions you can make to your technical library. 

You'll find it a veritable gold mine of engi- 
neering data on methods of fabrication, the ad- 
vantages and limitations of various materials 
and the chemical and physical characteristia 
of plastics. 

You'll have scores of up-to-the-minute facts 
about plastics right at your fingertips: How 
strong various plastics are—for what uses they 
are best suited—how to design plastic parts— 
how these remarkable synthetic materials are 
molded, extruded, laminated, cast—how much 
heat they will stand—how to guard against fail- 
vre—how to machine plastics and other vital 
factors that are so essential to satisfactory 
plastics performance. 

Over six-hundred pages, fully illustrated with 
photographs, detailed drawings and tables, 
cover every phase of the plastics industry frem 
raw material to finished product. From its first 
chapter which dips into the intriguing histery 
and development of the plastics industry, to the 
last chapter which reveals the primary cost fac 
tors in producing plastics, it covers its field 
theroughly and authentically. 


PLASTICS IN ENGINEERING 
(Completely Revised Third Edition) 
Delmonte 


by John 
Technical Director, Plastic Industries’ 
Technical Institute 


SEND FOR YOUR COPY TODAY 





THE PENTON PUBLISHING COMPANY, MD-9-50 


Book Department 

1213 West Third St., Cleveland 13, Ohio 

Send of “Plastics in " by 
nes mea oe ics Engineering 


C0) On ten days trial for free examination, following 
which | will either pay for the book at $10. plus 
postage, or return it in good condition. 

0.D. 

(] Remittance enclosed* in which case the book will 
be sent postpaid. 


oO 
rs) 


ee REE ey ee TITLE: 

EEE, sy 6.00 edie occ ctctvasucmasoneseeennne 
CEE 6S vnc ccdisccvectsvendecebuckentene 
MEY 3.0 Ven whe chsatsesuan ZONE ....STATE ..-- 


“On orders for delivery in Ohio please add 30c to cove 
state sales tax. 
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